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v¹LNI W O,x:JHZaG�D W DFJHG�v-LNJTCgf�maPaf�G4IFJTL,CEPSJTCgG�D �o�o�7�o�7�o�o�7�o���7� ¦,ò
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î è âyà ÝÏÕ:Î�Í Þ ×Î�Í â ÔºÝ}× ð ÛaÖ�ÐdÍ à Ý}×%Öd×pÎ�Õ:Ý ÐdÎ7Ò�ÑºÖ µ Û â ä ±�� Ú�ì´×pÍ}Ö¡åÈ×[Û â Í â Ô � ñ� 
a��� neJTIHL,Pa~QG4PaG�DFD LND�L¶UaG4f�OQPpu\PaG�v
G�PSJ�DHCg~QP\LNJHmaIHG��o�o�7�o�7�o�o�7�o���7� ¦Qõ
a�Ç� ¥ L,UbIHOefMZaG�v
CEDKJTI W �7���o�7�o�7�o�o�7�o�7�o���7�o�o�7�o�7�o�o�7�o���7� ¦ �
a�óÆ npm V JH]EG�JTCEG4D{L,PaU9f�OQPSJHIHO�cQG4IHDHCgG�D�IHG4]qLNJHG�U'JTO¡JTZaG�DKJTITLNPa~QG�PbG�DHD�DHCg~QP\LNJHmaIHG òQ�
a�ö � Z\LNJ�JHZaG�U\LNJML¡DTL W �o�7�o�7�o�o�7�o�7�o���7�o�o�7�o�7�o�o�7�o���7� òb�
a�Ç¦ �*OQPaf4]EmaDFCEOQP'x}IHO,vù��@�Q¡DFJHITL,Pa~,G�PaG4DHD v
G�LNDHmaIFG�v
G�PSJTDù�o�o�7�o���7� õ,�

ñ Ú*× à ì â Í�_Õ´×êÒ¸ÑtÖ × Þ × â Ð"!HÜ#�#!H× Þ × â Ð å�ÕyÝ ÐdÍ ð ÛaÖ�ÐdÍ à ÝÏ× Ð�× Ø ÐdÕyÖd×êÛ â Û\Ý$�´Î�ÍÏÎ
ÕyÎ�Í â Ô�Ð�ìy×�í ß%îtî&% Í ð Û\äÅÛaÖdÖdÛ�� Á7ÁoÁoÁ7ÁoÁ7ÁoÁ�Á7ÁoÁoÁ7ÁoÁ7ÁoÁoÁ7ÁoÁ�Á7Á  ç
¦p��� A$LNJML"DHL,v
ja]EG�L,PbU�U\L�JML¶IHG4Uamaf4JHCEOQP��o�7�o���7�o�o�7�o�7�o�o�7�o���7� õQ�
¦p�Ç� '�°¸G�]gG�f4JHIHOQPbD{L,PaUJTZaG7npC`UaG�JTG4f4JTO,I'�7�o�7�o���7�o�o�7�o�7�o�o�7�o���7� õ,Æ
¦p�óÆ @ v
ja]EC�JTmaUbG(f�L,]gC V IHLNJTCgOQP¹ONx1JTZbG�neC_fMZ\L,PaPbG�]ED �o�o�7�o�7�o�o�7�o���7� õN
¦p�ö l�G4OQv
G4JTIFCEf�L,]_L,]gCE~QPbv-G4P[J*O,xyJTZaG�UaG�JTG�f�JTOQI����7�o�o�7�o�7�o�o�7�o���7� õ,§

¦p�öa�g� r\OQIFv"ma]ELNJTCgOQP¹O,xyJTZbGojbIHO V ]gG�v �o���7�o�o�7�o�7�o�o�7�o���7� õ,§
¦p�öa�Â� neOQ]EmbJHCEOQP��7���o�7�o�7�o�o�7�o�7�o���7�o�o�7�o�7�o�o�7�o���7� õ �

¦p�Ç¦ �*IHOQDFDK°�JML,]gY%L,P\LN] W DHCgD �o�7�o�7�o�o�7�o�7�o���7�o�o�7�o�7�o�o�7�o���7� §QÆ
¦p�Ç¦p�g� neOQmaIHf4G�D�O,x:f�IHO,DHDK°�JML,]gY �o�7�o�7�o���7�o�o�7�o�7�o�o�7�o���7� §QÆ
¦p�Ç¦p�Â� �*ZaL,PaPaG4]´�{CgIHCgPa~¡L,PaUP[mav V G�IFCEPa~ �7�o�o�7�o�7�o�o�7�o���7� §QÆ
¦p�Ç¦p�ÇÆ k ZbGof4O�c,LNIHCqLNPaf�G�v-LNJTIFC�®%L,jajaIFOSL,fMZ��7�o�o�7�o�7�o�o�7�o���7� §,
¦p�Ç¦p�ó �*IFOQDHD�°¸JTL,]EY-G4cNL,]EmaLNJTCgOQP_é�IFG�DHmb]gJTD�L,PbU�UaCgDHf4maDHDFCEOQPæ�o�7�o���7� §Sõ
¦p�Ç¦p�Â¦ �*IFOQDHD�°¸JTL,]EY-f�OQIFIHG�f�JTCgOQP9x}O,IwJTZaG�v"ma]�JTCgja]ECgf�CgJ W �7�o�o�7�o���7� § �
¦p�Ç¦p�Çò k ZbGoUbOQm V ]gGoUbCg¯�G�IHG4PSJTCqLN]sv"ma]�JTCgja]ECgf�CgJ W UbCEDFJHIHC V mbJTCgOQP �o���7� � �

¦p�óò A(CEDFf�IHG�JTG � L�c,G�]gG4J k IHL,PaDKx}OQIHv jºO��*G4I
DFj�G4f4JHIHmav L,P\LN] W DHCgD¶O,x ]gOpf�L,]
Ê maf�JTm\LNJHCEOQPbD �o�o�7���o�7�o�7�o�o�7�o�7�o���7�o�o�7�o�7�o�o�7�o���7� � Æ
¦p�óòb�g� k ZbG�jºOd�ÉG�I�DHjºG�f�JTIHmbv(�L
�*L W JHO%L,f4f�mav�ma]qLNJHG$JTG�®eJHmaIHG7CEPp°

x}O,IHv-LNJTCgOQP ���o�7�o�7�o�o�7�o�7�o���7�o�o�7�o�7�o�o�7�o���7� � Æ
¦p�óòb�Â� n[JMLNJHCEf"LNPaU�U W P\L,v
CEf�JHG�®eJTmbIHG,�7��cQG4P[Jov
C�®pCEPb~%L,D$L¹�*L W JTO

DFm V JHITL,f�J�JHZaG�DFJTLNJTCgf$f�OQPSJTIFC V mpJTCEO,P_�$�7�o�o�7�o�7�o�o�7�o���7� � ¦
¦p�Çõ @ P\LN] W DHCgD�O,x V L,fMY[~QIHOQmbPaUiG�¯sG4f4JTD �7�o�7�o���7�o�o�7�o�7�o�o�7�o���7� � õ

¦p�Çõp�g� neOQmaIHf4G�D�O,x V L,fMY[~QIHO,maPaU �7�o�7�o���7�o�o�7�o�7�o�o�7�o���7� � õ
¦p�Çõp�Â� � L,fMY[~QIHOQmbPaU�DFm V JHITL,f�JTCEO,P �o�7�o���7�o�o�7�o�7�o�o�7�o���7� � §

¦p�ó§ lo��@ � k ° V L,DHG4U X O,P[JHG"�wLNIH]EO¶DFCEv"mb]qLNJHCEOQP%ONx:JHZaG�UaG4JHG�f4JHOQI�IHG�DFj�O,PaDHG �)�
¦p� � n W DFJHG�v-LNJTCgf$G�IHIFOQIHDô���o�7�o�7�o�o�7�o�7�o���7�o�o�7�o�7�o�o�7�o���7� ���,�
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* + ×eÎ�ÕyÝ}ÐdÎ ÑtÒÐdìy×¢× Þ × â Ð,!TÜ#��!T× Þ × â Ð¨å¾ÕyÝ}ÐdÍ ð ÛaÖ�ÐdÍ à Ý}× Ð�× Ø Ð�ÕyÖd×�Û â Û\Ý$�´Î�ÍÏÎ
Û â ä Ðdì´×pÍ}Ö%å�×eÛ â Í â Ô ÁoÁ7Á�ÁoÁ7ÁoÁ7ÁoÁoÁ7ÁoÁ7ÁoÁ�Á7ÁoÁoÁ7ÁoÁ7ÁoÁoÁ7ÁoÁ�Á7Á ç�- î
òb��� k ZaGoA ��k JTG ®pJHmaIHGof�O,IHIHG4]qLNJHCEOQP �7�o�7�o���7�o�o�7�o�7�o�o�7�o���7� ���N
òb�Ç� k ZaG�v"ma]�JTCguaIHG V L,]E]ºG4c,G�PSJ(~QG4PaG�IHLNJTO,I��¾�7�o���7�o�o�7�o�7�o�o�7�o���7� ���Qõ

òb�Ç�p�g� R�Z W DHCgf�D��o�7���o�7�o�7�o�o�7�o�7�o���7�o�o�7�o�7�o�o�7�o���7� ���,§
òb�Ç�p�Â� X LNJTZaG4v¹L�JTCEf4D��3�7�o�7�o�o�7�o�7�o���7�o�o�7�o�7�o�o�7�o���7� �Q�,�

òb�óÆ npG�PbDHCgJHCgceCgJ W O,xyJTZaG�v
G4JTZbOpU��7�o�o�7�o�7�o���7�o�o�7�o�7�o�o�7�o���7� �Q���
òb�ö A(CEDFf�maDFDHCEO,P_é�r1CEIFDFJ/.(IFUaG�I�R�Z\L,DFG k ITL,PbDHCgJHCEOQP��o�o�7�o�7�o�o�7�o���7� �Q��
òb�Ç¦ A(CEDFf�maDFDHCEO,P_é�npG�f4OQPaU0.(IHUaG4I�R�Z\LNDHG k IHL,PaDHC�JTCgOQP=�o�7�o�7�o�o�7�o���7� �Q��ò

 1 Ñ âyà ÝÏÕ:Î�Í}Ñ â Î ÁoÁ7ÁoÁoÁ7Á�ÁoÁ7ÁoÁ7ÁoÁoÁ7ÁoÁ7ÁoÁ�Á7ÁoÁoÁ7ÁoÁ7ÁoÁoÁ7ÁoÁ�Á7Á çºç�2
ß + ×)! à ÛaÝ�Í}Ü:ÖdÛbÐ�Í â Ô43 1 ß Ì¢Ð�Ñ à ÑtÖ�Öd× à Ð
Ò¸ÑtÖ-Ðdì´×�ÝÏÍ}Ô�ìºÐ¡ÛaÜ1Î4ÑºÖdÜ´ÐdÍ}Ñ â � Á çpë5*
6 % Õ´Ü´Ð�ÖdÛ à ÐdÍ â Ô�Ü:Û àdá ÔtÖdÑºÕ â ä¨×�7�× à ÐdÎ¡Í â Ðdì´×98;: Ú ð Ñeã"×[Ö'Î ð × à Ð�ÖdÛ � çpë52
1 1 Û\Ý à ÕyÝÏÕ:Î¶ÑtÒ à Ñ Þ ÛaÖ�Í}Û âyà ×pÎ ÁoÁ7ÁoÁoÁ7ÁoÁ7ÁoÁ�Á7ÁoÁoÁ7ÁoÁ7ÁoÁoÁ7ÁoÁ�Á7Á ç<�=-
8 >'× â ×eÖdÛbÐ�Í â ÔÈÎ4×<sÕy× âyà ×pÎ¡ÑtÒ�ÖdÛ â ä´Ñºå â Õyå¾Ü�×[Ö�Î"ã-Í}Ðdì¿Û@? Ø ×eäÅÎ�Õyå � ç<�`ç
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�p��� k ZaG7��@ ,-DFj�G4f4JTIFOQv
G4JTG4I�UbmaIHCgPa~¶JTZaG7R V�V G�L,v IFmaPaPaCgPa~a� k ZaG k �
L,PaU
JTZaG(npC�jaL,U'L,IFITL W L,IHG�CEP¡JTZaG�JML,IF~QG4J*L,IFG�L"L,PbU%L,IFG�JTOeOoDHv-L,]E]\JTO
V G$DFG�G4PiOQPJTZaCgD�DHf�L,]EGN� k ZbG�JTL,IH~,G4J�L,IFG�L¡CED�DHZbOd�{P�CEPr1Cg~a�t�p�Ç�"���7� ò

�p�Ç� ��@�Q¹v"mb]gJTCgja]ECgf�C�J W UaG�JTG�f�JTOQI f�OQv
ja]EG ®�é{LS��JHZaG"]gG�L,U9JML,IF~QG4J���JTZbG¶npC
j\L,U LNIHITL W L,PaU�JTZaG k ��DHf�CgPSJTCE]g]qLNJHOQIHD,D V �$JTZaG-DHG�JTmaj G ®bjºOQDFG�U JTOiL
DHCgv"ma]qL�JTG�UzwÀ X A»R Vt« R V G�cQG�PSJ��É�o�7�o���7�o�o�7�o�7�o�o�7�o���7� �d�

�p�óÆ @ f4f�G�jpJML,Paf4G�L,IFG�L¾O,x JHZaG���@ ,�DFj�G4f4JTIFOQv
G4JTG4I-CgP½JHZaG9]qL V OQITL�JTOQI W
ITL,jbCEUaC�J WFE L,PaUÅJHITL,PbDFcQG4IHDFG�v
OQv
G�PSJTmbv ¼HGy� k OQj_é�CEP JHZaG��ÉG�L,Y
u\G�]gUv-OeUaG�D V O,JFJTOQv9é�CgPJHZaG�DFJHIHOQPa~¶u\G4]EU9v-OeUaGN�\�7�o�7�o�o�7�o���7� ��

�p�ö X G�LNPaD{O,x1jaL,IFJHCEf�]gG$CEUaG4PSJTCguaf�LNJHCEOQP'CgPJHZaG$�*G�L,Y¹u\G4]EU9DHG�JHJTCgPa~QD ���7� �d¦
�p�Ç¦ X G�LNPaD{O,x1jaL,IFJHCEf�]gG$CEUaG4PSJTCguaf�LNJHCEOQP'CgPJHZaG�DFJHIHOQPa~¶u\G4]EU9DHG�JHJTCgPa~QD �7� �d¦

Æb��� ��PaUbG�IHDKJML,PbUaCEPa~�JHZaG�f�OQ]g]ECgv¹LNJHOQIK°¸IHG4]qLNJHG�U{maPaf4G�IFJTL,CEPSJ W CgP(JTZaG�LNf�f�G4jbJMLNPaf�G °
f�OQIFIHG4f4JTG4U�jbCEOQPI�����J� E � k ZaGoZaOQIFCE��O,P[JTL,] V L,IHD{DHZbOd��JTZaG�G�®eJHG�PSJ ONx
JTZaGwuaUamaf�CEL,]Q¼LKÉ�{CEPaUaO�� maDHG4U_�J�·P
JHZaCED�jb]EO,J��QO,JTZbG�I�f�O,IHIHG4f4JHCEOQPaD��ÉG�IFG
ub®pG�U�LNJ{JTZaG$cNL,]gmaG�DwJHZaG W Z\LNU�{ZbG�P�JHZaG�DFJHmaU W �*L,D{maPaUaG4IFJMLNY,G�Ps� �,ò

Æb�Ç� �����J� E UaCEDKJTIHC V mbJHCEOQPaD�x}OQI_PaG4~SLNJTC�cQG�Z\LNUaIHOQPbD�é`DHO,]ECEU�LNPaU$OQjºG�P�j�O,CEPSJTD
�-x}IHOQv ��@  � v
G�L,DFmaIHG4v-G4P[JHDNM a�"O�DaJTZbG7ZaCgDFJHOQ~QITLNvP�¹x}IHOQv&z�À X A
G4c,G�PSJTD�O,x1f4OQv
j\L,ITL V ]EG(f4G�PSJTIHL,]EC�J W �¨�o�7�o���7�o�o�7�o�7�o�o�7�o���7� ÆS�

Æb�óÆ A(G4JHG�IHv
CEPaLNJTCgOQP%O,xyJTZaG$JHIHCE~,~QG�I�f4G�PSJTIHL,]EC�J W%VSW v¹L�JTfMZaCgPa~¶JTZaG7npC´L,PbU
DHjºG�f�JTIHO,v-G�JTG�I�v"ma]�JTCgja]ECgf�CgJ W U\L�JMLb� k ZbG�v"ma]�JTCgja]ECgf�CgJ W f4OQv-jaL,IHCgDHOQP9CED
UaOQPaGo�{CgJHZaCEPa~¡JTZbG"DTL,v
Gov"ma]gJHCEja]gCEf4CgJ W f�]qLNDHDHG4D V L,DFG�U�OQP k �%L,v
ja]ECË°
JTmaUbG,�\DHG4GoJHG�®eJ��o�o�7���o�7�o�7�o�o�7�o�7�o���7�o�o�7�o�7�o�o�7�o���7� ÆS¦

Æb�ö ^`G4x J�é�f�OQIFIHG4]qLNJHCEOQP V G4J·�ÉG�G4PQ�����J�[Ä3O V JTL,CEPaG4U VSW fMZ\L,IF~QG�U¨JHITL,fMY
f�OQmbP[JHCEPa~¨CgP�JTZbG DHjºG�f4JHIHOQv
G4JHG�I¾L,PbU u\IHG4UBjaL,U f�OQmbP[JHCEPa~¨CgP JTZaG
npC��`x}OQmbPaU�JHO V G¡JTZaG V G�DFJox}OQIoLj\L,IFJHCEf4ma]qL,I$DFj�G4f4JHIHOQv
G4JHG�I�DHG�JHJTCgPa~a�
z�Cg~QZSJ�é7j�OQDFCgJHCEOQPaD�O,x*JTZaG-v"ma]gJHCEja]gCEf4CgJ W�V CEPaD7O,xwJHZaG¹]gG4x Joja]EONJ"L,]gOQPa~
JTZaG��FUbCqL,~QO,P\L,]ECg��G4UL
"L,PbU�PaO,IHv-L,]ECg��G�U k �¡L,v
ja]gCgJTmbUaG,�Å�o�o�7�o���7� ÆQò

Æb�Ç¦ RTSU�"�0VXW V G4J·�ÉG�G4P¾L,f4JHm\L,]´f�O,IHIHG4]qLNJHCEOQPbD�LNPaUiJTZbG�OQPaGoG�®pjºG�f�JTG�U�O,P
JTZaG V L,DFCED9O,x¶LNf�f�G4jbJMLNPaf�G�DHCEv�ma]qLNJHCEOQPs��ceD�JHZaG�Pembv V G4I�ONx¶j�O,CEPSJTD
CEPScQO,]gcQG4U_�ax}OQIwJHZaIHG4GoUbCg¯�G�IHG4PSJ�f4G�PSJTIHL,]EC�JTCgG�D����7�o�o�7�o�7�o�o�7�o���7� ÆSõ
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Æb�óò �·]E]gmaDFJHITLNJHCEOQP9O,x�JTZbG¡npC1IHL,UaCELNJTCgOQP�UaL,v¹LN~QG�f4OQIHIFG�f4JHCEOQP�L,]E~QO,IHCgJHZav CEP
f�L,DFG�ONxsJTZbG�Sl�G�©¢PbG�~SLNJHCgc,G�]gOd�ÅL,Pa~Q]gG�DHG�JHJTCgPa~a�[�Y»f4G�PSJTIHL,]EC�J W DTLNv¡°
ja]EGN�r\IHOQv/]gG4x J�JTO�IHCE~,Z[J��yx}IFOQv JTO,jÈJTO V O,JFJTOQv9é�n<�$@(A��»DFmav/ceD
P[mav V G�I¡O,x�ZaCgJHD"x}OQI¶JTZaG]EG�x J¡L,PaU½IHCg~QZSJ¡j\L,IKJTD¡O,x�JTZaGUaG�JTG�f�JTOQI
CEP
JTZaG$cNL,]gCEU V G�L,vùIFmaP_�a�{C�JTZJTZaG�PaOQPe°·CEPSJHG�ITLNf4JTCgOQPf�mbJ�DFZaO��{P VSW JTZaG
DHOQ]gCEU�]gCEPaGZD_PaOQPe°·CEPSJHG�ITLNf4JTCgOQP�f4mbJoOQP k �'DHCE~,P\L,]ED�CEP�JHZaG"cNL,]ECgU V G�L,v
IHmaP[D{UaCEDKJTIFC V mbJHCEOQP ONx�JHZaG�P[mav V G4I
ONx�npC�PaO,CEDHGZaC�JTD¡CEP JHZaG9cNL,]gCEU
V G�L,vÙIHmaP��{CgJHZ�JTZaG¶PbOQPp°·CgPSJTG�IHL,f4JHCEOQPif�mbJ"D_JTZaG\�FUbCEIFJ W 
'P[mav V G�I$ONx
fMZ\L,IF~QG�U¤JTITLNfMYeD�CEP¨JTZbG�jaZ W DHCgf�D�IHmaP]D7JTZaGI�FjamaIFCgu\G4UL
½Pembv V G4I�ONx
fMZ\L,IF~QG�UJTIHL,fMY[D��*npG�G$JTG ®eJ�ONx�npm V DHG�f�JTCgOQP/Æb�Ç�p� � �7�o�7�o�o�7�o���7� S�

Æb�Çõ �*OQv
j\L,IHCgDHOQP�O,x7JTZaG�L�cQG4ITL,~QG�fMZ\L,IF~QG�U¤JTIHL,fMY¨v"ma]�JTCEjb]ECEf4CgJHCEG�D
v
G�L�°
DHmaIFG�U¶CgPaUaG�jºG�PbUaG�PSJT] WoV[W JTZbG*]EG�x J�LNPaU"IHCg~QZSJ1DFCEUaG4D�O,xaJHZaG�neCpUaG�JTG4f4JTO,I
CEP"JHZaG�IHmaPbD��{C�JTZ¡UaC�¯sG4IHG�PSJ�u\G4]EU¡DHCg~QP_��npG�G�JTG ®eJ�O,x`nem V DHG4f4JHCEOQP0Æb�Â�e�g���p�$[�

Æb�ó§ k IHL,fMY�f4OQPbu\UaG4Paf�G¡]gG4cQG4]�UaCEDKJTIFC V mbJHCEOQPiCEP�JTZbG¶j�OQDFCgJHCgcQG�DFJTIFOQPa~'u\G4]EU_�
ZaCE~,ZL,Pa~Q]gG,�ajaCgOQP'JTIFCE~Q~QG4IwDHG�JHJHCEPa~a� k OQj_é�f4OQPbu\UaG4Paf�Go]EG�cQG4]yUbCEDFJHIHC V mp°
JTCgOQP'CEP_^ � � ONJHJTO,v�é�f4OQPbu\UaG4Paf�Go]EG�cQG4]`UaCEDKJTIHC V mbJHCEOQP'CgP�`
� �o���7� [¦

Æb� � �=�a�� �Q�b�"�=� � �,���}DHG�G�JTG�®eJ¹O,x$DHm V DHG4f4JTCgOQP�Æb�öa�óÆS�
LND%L�x}mbPaf4JHCEOQPÅONx
c �ed0f V_� c �hgNi x}OQIoJTZaG¹�ÉG�LNY�u\G4]EU_��ZbCE~QZ LNPa~Q]EGN�1jºOQDHC�JTC�cQG¹jºON°
]qL,IFCgJ W DHG�JHJTCgPa~a�¬�o�7���o�7�o�7�o�o�7�o�7�o���7�o�o�7�o�7�o�o�7�o���7� ¦,�

Æb�������*OQIHIFG�f�JTCEPb~�x}OQI´JTZaGw�*ZaG�IFG�PaYNO�c�cQG�JTO(CgPaG,�
f4CEG�Pbf W CEPoJTZaGÉDFJTIFOQPa~�u\G�]gU
f�L,DFG,���Y&v-O,DFJ�f�G�PSJHITL,]yG4c,G�PSJTD4� k ZaG"P[mav V G4I�O,x�IHGkjFG4f4JHG�U�Y�L,OQPaD�CED
G4cNL,]gm\LNJTG4U V[W DFm V JHITL,f�JTCEPb~oJHZaG{f�]EG�L,P
jaCEOQP�l S ]ECgPaG�DHZ\LNj�G{DHf�L,]EG4U VSW
L"jaIHO,j�G4I�v"ma]gJHCEja]gCEG4Inm"� «po L,]g]�c,G4JTOeG�U'JHITL,fMY[D@���hqsrut�vw�J�xl S D5y o
ITLNJHCEO%ONx�JHZaG"jambIHG¶jaCgOQP�]ECgPaG&���ez�qs{�|~}�� q����b��v$���xl S JHO%JTZaG\�HLN]E]´cQG4JHOpG4U
JTIHL,fMY[D�
�UaCEDKJTIFC V mbJHCEOQPs�<� ��L,]gDHO(CgP"JTZaG*CEPaDFG�IFJM� o ���=�Ï± « ¼º�kqsrut�vw�J�xl_S
O V JTL,CEPaG4UiLND_�HL,]g]scQG�JTOeG�U�JHITL,fMY[D�
¹v-CgPembD�mB°*DHf�L,]EG4UijaCgOQP9]ECEPbG¹�}DHG4G
��|º�¿Æp�ÇÆb����� k ZaG(DFZ\L,UaG4U'ZaCEDKJTOQ~,ITL,vôDHZbOd�{DwJHZaG�l_S�UbCEDFJHIHC V mbJTCgOQP¹ONx
±���¼JTIHL,fMY[D{�{ZbCEfMZ��ÉG�IFG�PaO,J{cQG�JTOeG�U_� �o���7�o�o�7�o�7�o�o�7�o���7� ¦Q¦

a��� X G�LNDHmaIFG�U¶JTIHL,PaDFc,G�IFDHG�Y[CEPaG�JTCgf*G�PbG�IH~ W UaCgDFJHIHC V mbJTCgOQPaDyO,x\jºOQDHC�JTCgc,GwL,PbU
PaG�~QLNJTC�cQG Y�L,O,PaDÉx}OQI�JTZaG��Y�L,PaU����)Y0v-OQDKJwf4G�PSJTIHL,]sO,x`R V\« R V f�O,]�°
]ECgDHCEO,PaD�� k �ÉO$DHjºG�f4JHIHOQv
G4JHG�I�LNPa~Q]EG�DHG�JHJHCEPa~QD:v-G4G4J�L�J�lXG��Nl o �pÁÇÆS¦
l�G�©"� k ZaG�ubJTD�x}O,]E]EO��¢JTZaGox}OQIHv/����lXG������J�xlXG9���"�S¼y�~�/lXG���� ���
�{ZaG�IFG@lXG o ��l_S « ¼LSG ������S�� E IHL,Pa~QG4D¹O,x JTZaGiubJTD%LNIHGi~,CgcQG4PÅCEP
k L V ]EG(�"L,PaUL,IFG(CEPaUbCEf�L�JTG�U V[W JTZbG$ZaOQIHCg��OQPSJTL,]�G4IHIFOQI V LNIHDwCgP¹JTZaG CEPp°
DHG4IFJTD4��z�À X A¢jbIHG�UbCEf4JHCEOQPbD�x}O,I�� E � E)�=� �[Ã �bÁóò¹�}C��öG,���[�{C�JTZaCgP
��@ ,
L,f�f4G�jbJTL,Paf4G��{L,IHG$DFZaO��{P�L,D{ZaCgDFJTO,~QITL,v
D�� �7�o�o�7�o�7�o�o�7�o���7� òQÆ
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a�Ç� �*OQv
j\L,IHCgDHOQP¤O,x�v-G�L,DHmaIFG�U fMZaL,IH~QG4U Y�L,OQP¢L,PaU jbCEOQP W CEG�]gUaD�{CgJTZ
z�À X A jaIFG�UaCgf4JHCEOQPaD4� k ZbGicQG4IFJTCgf�L,]�G�IFIHOQI V L,IFD¹CgPaUaCEf�LNJTG9DFJTLNJTCgDFJHC�°
f�L,]1L,PaU�D W DKJTG4v¹LNJHCEf¶G4IHIHO,IHD��_L,UaUaG4U�CgP�|[m\L,UaIHLNJTmbIHG�D`JHZaG¶ZaOQIFCE��O,P[JTL,]
OQPaG4D�� E"V OQmaPbU\L,IHCgG�D�O,xºJTZbG�LNf�f�G4jbJMLNPaf�G�maDHG4U-x}OQI_¼<G%CgP[JHG�~QIHLNJTCgOQP¶CEP
G�L,fMZ9DHjºG�f�JTIFOQv-G�JTG4I�DFG4JFJTCEPb~a��.$jºG�PD W v V OQ]gD{IHG�jbIHG�DFG�PSJ�DHjºG�f4JHIHOQv
G�°
JTG4IoDFG4JFJTCEPb~QD(�{ZaOQDFG E jºOQDFCgJTCgOQP�CED$DFZaO��{PÈv
CEIFIHOQI�°·IHG Ê G�f�JTG4U�LNIHOQmaPbU
v-CgUaITLNjaCEUaC�J W ���p� � �Q��DoJTZaG4CEIDHO,]ECEU¤L,PaL,]EOQ~,D�� JTZbGÈL,f�JTm\LN]oDFG4JFJTCEPb~QD��
z�À X A"ébDFOQ]ECgU']ECgPaG��¹DFJTL,PaU\LNIHUv-OeUaGN�aU\L,DFZaG�U9]ECgPaG��¹PaO¡IHG4DHf�LNJHJHG�IK°
CEPa~b� �o�7�o�7�o�o�7���o�7�o�7�o�o�7�o�7�o���7�o�o�7�o�7�o�o�7�o���7� òS¦

a�óÆ ±���µ3ITLNJHCEOQDoCEP�D W v
v-G�JTIHCgf-D W DFJTG4v-D"LNJ�v
CEUbITL,jaCgUaCgJ W � E � E)�=� ���
� E, U¡ r$¢£� E v¤| ¡ �x�¥�,§b� k ZaG'DHOQ]gCEU=]gCEPaG¹DHZaO��{D¶x}ma]E]�DHO,]ECEU=L,Pa~Q]gG'±���µ�CEP
¼ « ¼Åf4OQ]E]gCEDHCgOQPaD"x}IFOQv JTZaG9CEPSJHG�IHjºOQ]ELNJTCgOQP¦Mó¦ � O�� k ZaGiU\LNJML�j�O,CEPSJTD
x}IHOQvôO,JHZaG�I*G�®pj�G4IHCgv-G4P[JHDwIHG4DHma]�Jwx}IHO,v LNP'CEPSJTG4IHjºOQ]qLNJHCEOQP
CEP E JHO"JTZaG
v-CgUaITLNjaCEUaC�J W CgP[JHG�IKc,LN]�� k ZaG¶��§QòQò-U\LNJML
j�O,CEPSJTDNMöòQ��O�LNIHG"LN]EDHO-CEPSJTG4IK°
j�O,]qLNJHG�U'CEP%JHZaG$P[mav V G�I�O,x:j\L,IKJTCgf�CEjaL,PSJTD��ex}OQI�f�O,v-j\LNIHCEDFOQP¹�{C�JTZ'JTZaG
nbR�nUaLNJMLb�¢�7�o�o�7���o�7�o�7�o�o�7�o�7�o���7�o�o�7�o�7�o�o�7�o���7� òQò

a�ö �*OQv
j\L,IHCgDHOQP¡O,xsv-G�L,DHmbIHG�v
G�PSJHDÉ�{CgJHZ¹zwÀ X A¢jaIFG�UaCgf4JTCgOQPaD4é�± ² ��µ ²
ITLNJHCEOCEP¾JTZbG-DFj�G4f�CguaG�U=IHL,jaCEUbCgJ W CgPSJTG�IKcNL,]�L,IHOQmbPaUÈv
CEUp°¸ITL,jbCEUaC�J W �`L,D
L-x}maPaf�JTCgOQP�O,x�JHZaG"jaIFOpUambf4J$O,x�jbCEOQP�LNPaU�jaIFO,JTOQP§������� E ��O V JML,CgPaG�U
CEP
JTZaG�DTL,v
G IHL,jaCEUbCgJ W CgP[JHG�IKc,LN]��eCEP¹D W v-v
G4JHIHCEf�f�O,]E]ECgDHCgOQPaD���¨��-��§QòQò
@ ma@�m_��©C�=��@ Q�nan���ª«�=��@�Q�R V R V �½z�À X A"é�DHO,]ECEU ]gCEPaG��
DFJTL,PaU\L,IFU�v
OeUaG,�aUaL,DHZaG4U�]gCEPaG£�¹PaO¡IFG�DHf�LNJHJHG�IFCEPa~a� �o�7�o�o�7�o���7� òSõ

¦p��� @ J W jaCEf�L,]`f�L,]gC V IHLNJTCgOQP¹uaJ����*Z\L,PaPbG�]��Q� ���7�o�o�7�o�7�o�o�7�o���7� õN
¦p�Ç� �1®aLNv-ja]gG�ONx´L7v
OQPaC�JTOQIFCEPa~�ja]gO,J�maDHG4U'CEP-JHZaG f4OQmaIFDHG(O,xsJTZaG L,P\L,] W DFCED

JTO$maPbUaG�IFDFJMLNPaU
JHZaG�L,]ECg~QPav
G�PSJ:jaIHOef�G4UamaIHG�L,PbU¡JHZaG{L,]gCE~QPav
G�PSJ1|emaL,]�°
CgJ W � k ZaG7f�OQ]gOQIo�ÏO,I�~,ITL W ]EG�cQG�]q�wf�OQIFIHG�DFj�O,PaUaD�JHO
JHZaGoj\L,U9v"ma]gJHCEja]gCEf °
CgJ W ����Oov
CEDTLN]ECE~,Pav-G4PSJ�f�O,IHIHG4f4JHCEOQP¡CED�L,jbja]ECgG�U_� k ZaG�ZbOQIHCg��OQPSJMLN]a]ECgPaG�D
f�OQPbPaG�f�J7f4G�PSJTG4IHD�O,x�JTZaG¶jaL,UaD$�{CgJHZ§¬�®� ¢7DHm<�-f4CEG4P[JH] W DFv¹LN]E]´x}OQI(JTZaG
j\L,CgIHD{JTO V G�mbDHG�U�CgP�x}OQIFv"ma]EL-¦e�Â�,�i�Ïf4OQv-jaL,IHG��{CgJHZ�r1CE~b�º¦p�ÇÆQ����z�mbP
Æb� � �e� k ZaGe'�°¸f�OQPSJMLNv-CgP\LNJTG4U'j\L,IKJ{O,x:JHZaG�UaG4JHG�f�JTOQI�CED�PaONJ{DHZaO��{P_� §Q�

¦p�óÆ @ PaONJTZaG4I'G�®bL,v
ja]EG�ONx"L=v
OQPaC�JTOQIFCEPa~�ja]EO,J%maDHG4U¢CgPÅJTZaG¾f�O,maIHDFG�ONx
JTZaG¾LNP\L,] W DFCED%JTO¿maPbUaG�IFDFJMLNPaU¢JHZaG�L,]ECg~QPav
G�PSJ%jaIFOpf4G�UambIHG�L,PaU�JTZaG
L,]ECg~QPav
G�PSJ�|[m\L,]gCgJ W � k ZaGof�O,]EOQIo�}OQI{~QITL W ]gG4cQG4] �wf�O,IHIHG4DHjºOQPaUaD�JTO¡JTZaG
j\L,U'Oef�f4maj\L,Paf W ��@ v-CgDTL,]gCE~QPbv-G4P[J�f4OQIHIFG�f4JHCEOQPCgD�L,jaja]gCEG4U_��.(PaG$f�LNP
DHG4G�ZaO�� V O,JTZÅJHZaG¾L,f�f4G�jbJTL,Paf4G�D9O,x�JTZaG�j\LNUaDL,PaUÅJHZaG�CgI��ÏUaOQm V ]EG
UaCg¯�G�IFG�PSJTCEL,]n¯Ç�=v"ma]�JTCEjb]ECEf4CgJHCEG�D�L,IFG¡v-OeUaCguaG�U_� k ZbG
ZbOQIHCg��OQPSJMLN]�]ECgPaG�D
f�OQPbPaG�f�J7f4G�PSJTG4IHD�O,x�JTZaG¶jaL,UaD$�{CgJHZ§¬�®� ¢7DHm<�-f4CEG4P[JH] W DFv¹LN]E]´x}OQI(JTZaG
j\L,CgIHD{JTO V G�mbDHG�U�CgP�x}OQIFv"ma]EL-¦e�Â�,�i�Ïf4OQv-jaL,IHG��{CgJHZ�r1CE~b�º¦p�Â�,����z�mbP
Æb� � �e� k ZaGe'�°¸f�OQPSJMLNv-CgP\LNJTG4U'j\L,IKJ{O,x:JHZaG�UaG4JHG�f�JTOQI�CED�PaONJ{DHZaO��{P_� §b�
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¦p�ö @ ]gCE~QPav
G�PSJyIHG4DHma]�JTDyx}OQI:IFmaP¶Æb� � �p� k ZaG�L�®pG�D:DHZaO��½UaG�JTG�f�JTOQI,°óD1O,¯sDFG4JHD
CEP^ L,PaU	` CEP¡f�v9� X �Kl�z{@(A»�ÏDHG4GNMöõ � Oq�1v
CEPaCgv-Cg��LNJHCEOQPof�OQPSc,G�IH~,G�U
LNJ�jºOQCEPSJ���^0±�`"� o ���bÁ��Q���³²i�bÁó�b� � ±M�bÁó�QÆb��²i�bÁó�Q� � �´f�v9� k ZaG�UaO,JFJTG4U
]ECgPaG�D¡f�IFOQDHD%LNJ-JHZaGiG4DFJHCEv-LNJTG4U v
CEPaCgv"mav9� k ZaG�f�OQPSJTO,maI%L,PbU JTZaG
G�IFIHOQI V L,IoG�DFJHCEv-LNJTG4D7|[maONJTG�U f4OQIHIFG�DFj�OQPbUÈJTO9JTZaG-maPaCgJ7UaG�cpCELNJTCgOQPÈONx
JTZaG$x}maPbf4JTCgOQP'x}IHOQv?JTZaG�v
CEPaCgv"mav9� �7�o���7�o�o�7�o�7�o�o�7�o���7� §S�

¦p�Ç¦ �*O�c,LNIHCqLNPaf�G
v¹L�JTIHCË®¾f�O�cs��´)�·�s´�¢���O,xwJHZaG'npC�j\LNU L,IHIHL W CgP�IFmaP Æb� � �p�
k ZaG"f4OQ]EOQI�DHf�L,]EG"CgD ]gOQ~SL,IFCgJTZbv-Cgf,�\maPaC�JTD$LNIHG i ��µhS�� k ZaG"v-LNJTIFC�®�CED
D W v
v-G�JTIHCgf,�@�·Pbf�IHG�L,DHG4U3G4]EG4v-G4P[JHD"PaG ®pJ¶JHOiJTZbG'v¹L,CgPÈUaCEL,~QOQPaL,]�CEPp°
UaCEf�LNJTG¶JHZaG%L,U�jHL,f�G4P[J7PaG4CE~QZ V OQmaIof�IHO,DHDK°�JML,]gYt�'��OQPe°·maPaC�x}OQIHv Odc,G�IHL,]E]
]qL,PbUaDHf�L,j�G¡CgDoUbmaG¶JTOJTZaG V G�L,v O,¯�DHG�J7L,PaU�JHZaG V G�L,v¶°óD�~QG4OQv-G�JTIFC�°
f�L,]�jaIFO,u\]gG,� k ZaG-�{ZbCgJTG-UaCqLN~QOQP\L,]gD$IHG4jaIHG4DHG�PSJ¶JHZaG%L,mpJTOef�OQIFIHG�]ELNJTCgOQP
UaCEDFf�maDFDHG4U�CEP�DHm V DFG�f�JTCEO,P¾¦p�Ç¦p�ÇÆp� k ZaG9�Kf�IHO,DHD�
¹CEPJTZaGov-CgUaUa]gG$f�OQIFIHG�°
DHjºOQPaUaD�JHO
UbG�L,U9fMZ\L,PaPbG�]ED4� �o�o�7�o�7�o���7�o�o�7�o�7�o�o�7�o���7� §S¦

¦p�óò @ UaCEDKJTIHC V mbJHCEOQP O,x�JTZbG�f4OdcNL,IFCqL,Pbf�Gv¹L�JTIHCË®=G4]EG4v-G4P[JHD��3z�mbP Æb� � �p�
�·Pbx}OQIFv¹LNJHCEOQP9OQP�JHZaG"f�IFOQDHD�°¸JTL,]EY9v¹LN~QPaCgJHmaUaGoCED�CEPiJHZaG"UaCgDFJMLNPaf�G V G�°
J·�*G4G�P9JTZaG$JTZbCEIHU9L,PbU9x}OQmbIFJTZjºG�L,Y[D��Ïf4OQmaPSJTCgPa~¶x}IHOQv ]EG4x JM�����7�o���7� §Sõ

¦p�Çõ @ UaCEDKJTIHC V mbJHCEOQP¿O,x�JTZaG9f�O�cNL,IFCqL,Paf4G�v-LNJHIHC�®ÈG�]gG�v
G�PSJTD4�*JTZaLNJ
IHG�jbIHG�°
DHG4P[Jof4OQIHIFG�]qL�JTCEO,PaD V G4J·�ÉG�G4P=L,U�jHLNf�G�PSJ�fMZ\LNPaPaG�]gD��¶z{maP�Æb� � �p�¶nbLNv-G
V CEPbPaCEPa~-L,D�OQP�r1Cg~a��¦p�óòHDsOQP�JTZ\LNJ�u\~QmbIHG,�ºJTZaCgD�CgD DFG�G�P¾LND�JTZbG7JTZbCEIHU
j�G�L,Yt�w�o�7�o�7�o�o�7���o�7�o�7�o�o�7�o�7�o���7�o�o�7�o�7�o�o�7�o���7� §Q§

¦p�ó§ @ P G ®aLNv-ja]gG¹O,x�L�jaLNJTZaO,]EOQ~QCgf�L,]�G�cQG4P[J
CgPÈJTZaG'npC*j\LNU¿L,IHIHL W � k O,j
j\L,PaG4]�é"JHZaG'L,v
ja]EC�JTmaUbG-LNIHITL W ��npG4f4JTO,I"P[mav V G�Ih��ZbOQIHCg��OQPSJMLN]ÉLd®bCgD��
IHCgPa~¶P[mav V G�In�%c,G�IKJTCEf�L,]´L�®pCED4� k ZaGe'�°�x}IHG�GoL,f4f�G4jbJML,Pbf�G,�tmaDFG�U�CEP'JTZaG
L,P\L,] W DHCED4�´CED�]ECgv-C�JTG�U�JTO9DHG�f�JTOQIFD7x}IFOQv � JTZaIFOQma~QZÈ�Na�¹npG�f�JTOQI
�Q�
CED
LN¯�G�f4JHG�U VSW f4IHOQDFDK°�JML,]gYº��neG�f4JHOQI{�Q¦oCED*UbG�L,U_� � ONJHJTO,v?jaL,PaG�]�é�L,v
ja]ECË°
JTmaUbG¹UaCgDFJTIFC V mpJTCEO,P�x}IFOQv JTZaCgD7G�cQG4P[J¡O,Pa] W �¶�¸J�]EOeOQY[D�|embCgJTG-PaOQIFv¹L,]��
k ZaG*jºG�UbG�DFJTL,]bjºG�LNYoCgDyuaPaG,�QDFCEPa~,]EGÉL,PaU"UaO,m V ]EG�ZaC�J1jºG�L,Y[D1L,IHGÉf�]EG�L,IH] W
DHG4G�P_� �7�o�7�o�o�7���o�7�o�7�o�o�7�o�7�o���7�o�o�7�o�7�o�o�7�o���7� � �

¦p� � @ÅUaCgDFJTIFC V mpJTCEO,P�O,xtJTZbG�f�O�cNL,IHCEL,Paf�G*v¹LNJHIHCË®oG�]EG4v-G4PSJTD��QJHZ\LNJ�IFG�jaIFG�DFG�PSJ
f�OQIFIHG4]qLNJHCEOQPaD V G�J·�*G4G�P¹L,U�jHL,f4G�PSJ�·$¸=¸#¹�º fMZ\LNPaPaG�]gD�O,xºDHG�f�JTOQIFD�� X L�JTIHCË®
G�]gG�v
G�PSJTD{CEPSc,OQ]gceCEPb~¶UaG�L,U9fMZ\L,PbPaG�]gD�LNIHG�PaO,J{DFZaO��{P_�*z{maP�Æb� � �e� � � �

¦p�����¨A(OQm V ]gG%UaC�¯sG4IHG�PSJHCqL,]�v"ma]�JTCEjb]ECEf4CgJ W UaCgDFJHIHC V mbJTCgOQPaD�ONx�fMZaL,IH~QG4U3jaL,IFJHC�°
f�]gG�Doja]EO,JFJTG4UÈL,D7L9x}mbPaf4JHCEOQP�O,x{L,�4CEv"mpJTZ\L,]�LNPa~Q]EG;» � �{CgJHZ�UaC�¯sG4IHG4P[J
D W v V OQ]ED
IHG4jaIHG4DHG4P[JHCEPa~ÈUaCg¯�G�IFG�PSJ¹IFCEPa~,DM�¡L,PaU ONx$jaDHG4maUaOQIHL,jaCgUaCgJ W Ä
�}�{C�JTZ UaC�¯sG4IHG�PSJ¡D W v V OQ]gD"IHG4jaIHG4DHG4P[JHCEPa~¾UaC�¯sG4IHG4P[J¡DFG�f�JTOQIFDM��� k ZaG�»
L,PaUÄL,IFG$CEP'JTZaG	¼�½¾·À¿�¸#¹�Á'f�OeOQIHUbCEP\LNJHG�D4�&���7�o�o�7�o�7�o�o�7�o���7� � �

¦p���Q�¿R:O��ÉG�I"DFj�G4f4JTIHLiO,x�õ�Â3����Ã�G�cQG4P[JHD¶CEP¾JTZaG-v"ma]�JTCEjb]ECEf4CgJ W9V CgP=ÆS�,ò¾Ã
�������SÄÅÃ&Æ � §b�4Ä ��JTIHmbG'G4cQG4PSJTD���ÅÆ��v-CË®pG�U G4c,G�PSJTD4�aÇp��JTZaG
L�cQG�IHL,~QG�G4c,G�PSJ�� �7���o�7�o�7�o�o�7�o�7�o���7�o�o�7�o�7�o�o�7�o���7� � ¦
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òb��� X ma]�JTCEjb]ECEf4CgJ W UbG�jºG�PaUaG4Paf�G¾O,x$JHZaGiJHG�®eJTmaIFG�f�OQIFIHG4]qLNJHCEOQP_�«Ä �½JTZaG
��@�Q¹U\L�JMLb��È��9zwÀ X A"� k ZbG V O�®pG4D(DHZaO�� JHZaG�D W DKJTG4v¹LNJHCEf7G�IHIFOQIHD
cQG4IFJTCgf�L,]g] W L,PaU¾JTZaG V O,maPaU\L,IFCEG4DoONx*JTZbG-v"mb]gJTCgja]ECgf�C�J WV CEPaD�ZaO,IHCE�4OQPp°
JML,]g] W D[JTZaG$DKJMLNJHCEDFJHCEf�L,]�G4IHIFOQIHD�LNIHG$CEPbUaCEf�LNJTG4U VSW JTZbG(cQG�IKJTCgf�L,] V L,IHDwO,P
JTZaG¹j�OQCgPSJTD�� k ZaG'IHO��{D"f4OQIHIFG�DHjºOQPaU JHOiJTZaG¹DHf�LN]EG¹u\PbG�PaG4DHD�l���JTZaG
f�OQ]gmav
PaDÉ�"JHO$JTZaG�UaCEIFG�f�JTCEO,P\L,]av
OpUbG/Ê��}�{ZaCgfMZ-f�L,P V G�UaCqL,~,OQP\L,]H»[Äº�
L,��Cgv"mbJHZ\L,]]»\�\LNPaU�jbDHG�mbUaOQITLNjaCEUaC�J W Äb��� ���7�o�o�7�o�7�o�o�7�o���7� ���Q¦

òb�Ç� �*OQPbu\UbG�Paf4Gof4OpG��
f�CEG4PSJ�L,D{L�x}maPaf�JTCEO,P'O,x´JTZaG Ê mbf4JTmaLNJTCgOQP'DFJHIHG�Pb~,JTZ_�
Ë i«Ì�Í �ÏÎ*UbG�PaO,JHG�DÑÐ ÒÔÓ�Õ[�K�d� SÍ ��Î �[Ò�ÓhÕe���d� Í �ÏÎ�Ö S Ö�� k ZbCED`CED_JHZaG�f�OSLNIHDK°
G�DKJ�DFf�L,]gG,� �7�o�o�7���o�7�o�7�o�o�7�o�7�o���7�o�o�7�o�7�o�o�7�o���7� ���,ò

òb�óÆ �����J� E UbCEDFJHIHC V mbJTCgOQP O,x-fMZ\L,IF~QG�UBj\L,IKJTCEf4]EG4D�CEP JTZaG¿v"mb]gJTC�u\IHG V L,]g]
G4c,G�PSJ�~QG�PaG4ITLNJHOQIwCgP%x}OQmaIa·$¸×Á�·$ØÙ·wÁ�ÚH¼�½T¹�Ø�¹�¸=Û$Ü$�{C�JTZ'UaC�¯sG4IHG�PSJ{P[mav V G�I
O,x´u\IHG V L,]g]ED�éÝÅ(��7uaIHG V L,]E]gD��]ÇF�-¶u\IFG V L,]g]ED4�=yÞ�%§�u\IHG V L,]g]ED��LÄ �
��ò�u\IFG V L,]g]ED4�Ý.$PbG$f�L,PDHG4G7ZbOd�¤JTZbG�JHG�®eJTmbIHG V G4f�OQv
G�D{DFv-OeO,JTZbG�I�L,D
JTZaGÉP[mav V G�I1ONxau\IHG V L,]g]EDyCEPaf4IHG�LNDHG�D4� � GwIHG4v-CgPaU�JTZaGÉIHG�LNUaG�IyJTZ\LNJ:JTZaG
UaG4JHG�f�JTOQI,°óD�L,f4JHCgcQG-L,IFG�Lf�O�cQG4IHD¡��µ L,�4CEv"mbJHZ\L,]g] W LNPaU�jbDHG�mbUaOQITLNjaCEUp°
CgJ W �Q�Ç¦
JTO¹Æb�óÆb�a�·P�~QG4PaG�IHL,]��sL,f�f4G�jbJTL,Paf4G"]ECgv-C�JMLNJHCEOQPaD*v¹L,YNG"CgJ�v
OQIHG
UaC®�
f4ma]gJwJHO-UbG4JTG4f4J�U W P\L,v
CEf(JHG�®eJTmbIHG�D4� ���7�o�o�7�o�7�o�o�7�o���7� ��� �

òb�ö �����J� E x}IHOQv PaG4~SLNJHCgcQGÈZ\L,UaIFOQPaD�O V JML,CgPaG�U¢CEP¬¦)Y v
OQDFJif�G4P[JHITL,]
G4c,G�PSJTD¶O,x�JHZaG%v"mb]gJTC�u\IHG V L,]g]�G4cQG4PSJ¡~QG�PaG4ITLNJHOQI7�{C�JTZ=UbCg¯�G�IHG4PSJ¶f�]gmaDK°
JTG4IHCEPb~
jaL,ITL,v
G4JHG�I��hzw��ª�u\IHG V L,]g]��¤�7�o�7�o���7�o�o�7�o�7�o�o�7�o���7� �Q�,�

òb�Ç¦ �*OSL,IFDHGoDHf�LN]EG�Ä'JTG�®eJHmaIHGof�OQIFIHG4]qLNJHCEOQPCEPJTZbG���@ Q
U\LNJTLb�\DHZaO��{P VSW
Ä �}x}IFOQv JTZaG*JHOQj¶IHCg~QZSJ�ja]gO,J:O,xºr1CE~,maIHG*òb�g�����QCgD1f�O,v-j\LNIHG�U7�{CgJTZ7JTZ\LNJ
x}IHOQv»JTZaG{v"ma]�JTC�u\IHG V L,]E]pG4c,G�PSJw~QG4PaG�IHLNJTO,I�x}O,I�JHZaIHG4G�UbCg¯�G�IHG4PSJÉu\IFG V LN]E]
DHCg��G�D4��A(G4JTG4f4JHOQI�IHG4DHjºOQPaDHG�CgD�DHCEv�ma]qLNJHG�U_� k ZaG V O�®pG�D{IHG4jaIHG4DHG4P[J�D W D�°
JTG4v¹LNJHCEf(G4IHIFOQI V LNIHD7�ÏDFG�G�f�L,jpJTCEO,PJHO¹r:CE~a�bòb�g����� �7�o�7�o�o�7�o���7� �Q��Æ

®pCECgC



A ��!:� �
+ 2½�";��4�$!

�p��� k ZaIHG4DHZaO,]EU¾v-O,v-G4P[JTL¾��l$G4©$ªNf�� O,xÉf�O,v-v
OQP�fMZ\L,IF~QG�U¾j\LNIFJTCgf�]gG�D(x}OQI
� �oL,PbU � �p���o�o�7���o�7�o�7�o�o�7�o�7�o���7�o�o�7�o�7�o�o�7�o���7� ���

�p�Ç� r\maPaf4JHCEOQPbD�ONx1JTZbG"�*ZaG4IHG4PaY,O�c�UaG4JHG�f4JHOQIHD�CEPJTZaG�JTIFCE~Q~,G�Iwx}OQI�cNL,IHCgOQmaD
v-O,v-G4P[JHmav&DFG4JFJTCEPb~QD��o�7�o�7�o�o�7�o�7�o���7�o�o�7�o�7�o�o�7�o���7� ���

Æb��� R1L,IHL,v
G4JTG4IHDoO,xwJHZaG-v�ma]gJHC�°¸JHG�v
j�G4ITLNJHmaIHG7uaJTDoJTO�JHZaG¡JTITLNPaDFc,G�IHDFG%Y[C�°
PaG4JHCEf$G4PaG�IF~ W UaCEDKJTIFC V mbJHCEOQPbD�O,x1jbCEOQPaD4�ÉnpG�G�npG�f�JTCgOQPiÆp�g�Q�Ç�p�\��|t�ºÆb���d¦p�
k ZaG$uaJHJHCEPa~¡IHL,Pa~QG$CgD��¶Ãàß�G�Ã��QÁÇ¦�áh��µ ���7�o�o�7�o�7�o�o�7�o���7� �,Æ

Æb�Ç� k ZaGwG4DFJTCgv¹L�JTG�U7x}ITL,f�JTCEO,P"O,xtG4c,G�PSJTD�JHZ\LNJ�UbO(PaO,J�f4IHG�LNJTG*JHITL,fMY[D�CgP�JTZaG
DHjºG�f�JTIHO,v-G�JTG�I4�J�¸J�Z\L,D V G�G4P¹O V JML,CgPaG�U¹L,f�f4OQIHUaCgPa~�JTO�JTZaG R:OQCgDHDHO,PaCqL,P
]qL����=Ó-���S�Jâ�G ®pjy�~� ��Ó¹���Q���ZÓ¹���d��� V L,DHG4U�O,P9JHZaGoA�n k CgPbx}OQIFv¹LNJHCEOQPs� � �

Æb�óÆ z�À X A�°·~,G�PaG4ITLNJHG�U¹xÏL,f�JTOQIFD*x}OQI*L,f�f4G�jbJTL,Paf�G$v-LNJHfMZaCEPa~b� k ZaG x}OQ]g]EO��w°
CEPa~ÈL,f�f4G�jbJTL,Paf4G�CgPSJTG�IKcNL,]ED
�*G4IHG�maDFG�U_�Br\OQI-JHZaG¾npC�é¾Ä Í �Ï} o �QÁÇ¦p�
Ä Í |~Î o ÆbÁóÆb�¤r\OQI¡JTZaG9DHjºG�f�JTIHO,v-G�JTG�I4é�CEP½JTZaG�]EO�� L,Pa~,]EGDHG�JHJTCgPa~a�
Ä Í �Ï} o ÆbÁóòb�`Ä Í |kÎ o bÁóa��·P�JHZaG¡ZaCE~QZ¾LNPa~Q]EG¶DFG4JFJTCEPb~a�`Ä Í �Ï} o �pÁóòb�
Ä Í |~Î o ÆbÁ��Q� �o�o�7���o�7�o�7�o�o�7�o�7�o���7�o�o�7�o�7�o�o�7�o���7� Æ,

Æb�ö z�LNUaCqLNJHCEOQP�U\L,v-L,~QG%f4OQIHIFG�f�JTCEO,P_� k ZbG%xÏL,f4JHOQIHD¶]gCEDFJHG�U ZaG4IHGL,IFGL,jp°
ja]ECgG�U'UaCgIHG4f4JT] W JHOà�����J� E � �o�o�7�o�7�o���7�o�o�7�o�7�o�o�7�o���7� a�

Æb�Ç¦ k IFCE~Q~,G�Iwf4G�PSJTIHL,]EC�J W�ã O,xyJTZaG�jaZ W DHCgf�D�DHG�JHJTCgPa~QD4� �7�o�7�o�o�7�o���7� SÆ
Æb�óò �*OQIHIFG�f�JTCEO,PaD�x}O,I�JHZaG R�� CgP
JHZaG�JHIHCE~,~QG�I4��
a�ä
oCED�maDFG�U¹�{ZaG4P'R��3�wLND

PaO,J{j\LNIFJ{O,x:JTZaG$JTIFCE~Q~,G�I���npG�G�DHG4f4JHCEOQP/Æp�ÇÆb�óÆb�_�o�o�7�o�7�o�o�7�o���7� Sò
Æb�Çõ npmav
v¹LNI W O,x(f�OQPaUbCgJTCgOQPaD¡maDFG�U JHOÈCEUbG�PSJTC�x W L�JHITL,fMY½L,D-L�µ���RJ��A

f�mbJHDM� � k ZaGå�FNµ ³ ZaCg~QZL
9DHG4JFJTCgPa~��*L,D�DFja]EC�JoCEP¾J·�*O V G�f�L,maDFG¹O,x�UbCgxq°
x}G�IFG�PSJ¾ZaOeUaOQDHf4OQjºG=f�L,]gC V IHLNJTCgOQPaD4� k ZaG&´¤L,PaU�æ�jaL,ITL,v
G4JHG�IFD�L,IHG
maDHG4U¨JTO DHjºG�f4Cgx W L=DH]qL�JF°·UbG�jºG�PaUaG4PSJ�ZbOpUaO,DHf�O,j�G�f4mbJ�é d ÆZ�£çèW Ã
d Æ ÌJéJf �àÂ¶´ « æd�p�{ZaG�IFG d ÆZ�£çèW CgD*JTCgv-G °·O,xq° Ê CE~QZSJ�� d Æ ÌJéJf �¤CED
JTZaG
DH]ELNJ7Pembv V G4I�� � OQIHUaD0�FDFG�G-JHG�®eJê
iIHG4x}G4I7JHO�npm V DHG�f�JTCgOQP Æb�öa�öa�
k ZaG u\G4]EUaD{LNIHG ]gG4x J V ]qL,PbY
�{ZaG4P9L�UaG4ceCgf�G(�*L,D�PaO,J*maDHG4UJHO¡L,jaja] W L
f�mbJ{x}OQIwJHZaG$µ�CEUaG4P[JHCgu\f�LNJTCgOQP_�_�o�o�7�o�7�o���7�o�o�7�o�7�o�o�7�o���7� [õ
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Æb�ó§ X ma]�JTCEjb]ECEf�LNJTC�cQG{f�O,IHIHG4f4JHCEOQPaDwJHO"JTZaG�µ W CgG�]EUbD*IHG4]qLNJHG�U%JHO"JTZaG$jaIFOpf4G�DFD
O,x_jaL,IFJHCEf�]gG{CEUaG4P[JHCgu\f�LNJTCgOQP¶x}OQI�JTZaG�DTLNv-ja]gG�D�O,xsJHOQji���xYêL,PaU¡JTOQj-�Y
f�G4P[JHITL,]gCgJ W � �7�o�o�7���o�7�o�7�o�o�7�o�7�o���7�o�o�7�o�7�o�o�7�o���7� ¦p�

Æb� � npmav
v¹LNI W O,x�f�OQPbUaCgJHCEOQPaD7maDHG4U½JHO�CEUaG4PSJTCgx W LiJHITL,fMYÈL,D¡L�± ��RJ��A
f�mbJHDM� � k ZaG\�H§,± ² ZaCE~,ZL
%DHG�JHJHCEPa~%�*L,D�DHja]gCgJ CEP�J·�ÉO V G�f�L,maDFG
ONxÉUbCgxq°
x}G�IFG�PSJ¾ZaOeUaOQDHf4OQjºG=f�L,]gC V IHLNJTCgOQPaD4� k ZaG&´¤L,PaU�æ�jaL,ITL,v
G4JHG�IFD�L,IHG
maDHG4U¨JTO DHjºG�f4Cgx W L=DH]qL�JF°·UbG�jºG�PaUaG4PSJ�ZbOpUaO,DHf�O,j�G�f4mbJ�é d ÆZ�£çèW Ã
d Æ ÌJéJf �àÂ¶´ « æd�p�{ZaG�IFG d ÆZ�£çèW CgD*JTCgv-G °·O,xq° Ê CE~QZSJ�� d Æ ÌJéJf �¤CED
JTZaG-DH]ELNJ�P[mav V G4I�� k ZaG
u\G�]gUaD¶L,IFG¹]gG4x J V ]qL,PbY¾�{ZbG�P¿L�UbG4ceCEf4G¹�wLND
PaO,J{maDFG�U9JTO
L,jaja] W L¡f�mbJ{x}OQIwJHZaG$µ�CEUaG4P[JHCgu\f�LNJTCgOQP_�Ù�7�o�o�7�o���7� ¦Q�

Æb�������*OQIHIFG�f�JTCEO,PaD"JTO�JHZaG9± W CgG�]EUbD¶IHG�]ELNJTG4U=JTO�JTZbG'jaIHOef�G4DHD¡O,x�j\L,IFJHCEf4]EG
CEUaG4PSJTCguaf�LNJHCEOQP%x}OQIwJHZaG�DTL,v
ja]gG�D�O,xyJTOQj¾���)Y&L,PaU'JTO,j��Yôf�G4P[JHITL,]gCgJ W � ¦,Æ

Æb���Q�½npmav
v¹LNI W O,x[x}ITL,f�JTCEO,P\L,]�D W DFJHG�v-LNJTCgf�G�IHIFOQIHD_JHO�JTZaG�PaO,IHv-L,]ECg��G�U W CEG�]gUaD��
R:OQDFCgJHCgcQG{Y�L,OQPbDÉCgP
JHZaG��ÉG�LNY¡uaG�]EU-ZaCE~,Z-LNPa~Q]EG{DFj�G4f4JTIFOQv
G4JTG4IÉDFG4JFJTCEPb~
L,IHG�fMZbOQDHG4P'L,De�FIHG4jaIHG4DHG4P[JTLNJTC�cQG,
a� X L�®pCEv�mavêL,PbU-v
CEPaCgv"mavBmaPaf4G�IK°
JML,CgPSJTCEG4D�CgPaUaCEf�LNJTG¡JTZbG%ITL,Pb~QG�D�JTZaG'O�c,G�ITLN]E]�D W DFJHG�v-LNJTCgf%maPaf4G�IFJTL,CEPSJ W
�wLND�G�cNL,]Em\L�JTG�U'x}OQI{G�L,fMZ�DFG4JFJTCEPb~
DFG�j\LNITLNJHG�] W ���o�o�7�o�7�o�o�7�o���7� ¦,ò

a��� �·PScQG�IFDHG7DH]EO,j�G$j\LNITL,v
G4JHG�IHD k �Ù�o�7�o�7�o���7�o�o�7�o�7�o�o�7�o���7� òS�
a�Ç� R1L,IKJTCgf�]EG¾UaCgDFJHIHC V mbJTCgOQPaDCEP¤ITL,jbCEUaC�J W x}OQI'JTOQj¢�Y f�G4PSJTITLN]ECgJ W � ��c[°

G�I W DFj�G4f4JHIHOQv
G4JHG�IyDHG4JFJTCgPa~ jaIFO�cpCgUaG�D1L,P�CgPaUaG4j�G4PaUaG�PSJ�v
G�LNDHmaIFG�v
G�PSJ��
npG4JFJTCgPa~QD$O�cQG4IH]qLNjajaCEPb~9CgP E L,IHG¶]gCEDKJTG�U¾DFG�j\L,IHLNJTG4] W �¹n[JMLNJHCEDFJHCEf�L,]�L,PbU
D W DFJHG�v-LNJTCgf�G�IFIHOQI V L,IHDyL,IFG�L,UaUaG4U7CgP$|[m\L,UaIHLNJTmaIFG�JTO�x}OQIHv¦ë��)�����J� E �
]ECgDFJTG4U_�Ù�7�o�7�o�o�7���o�7�o�7�o�o�7�o�7�o���7�o�o�7�o�7�o�o�7�o���7� òS�

¦p��� A$LNJML"mbDHG�U�CEP'JTZbG�neC´L,P\L,] W DFCED4� �7�o�7�o���7�o�o�7�o�7�o�o�7�o���7� õQ�
¦p�Ç� npOQmaIFf�G4DoONx V LNfMYe~,IHOQmaPbU�JHG�®eJTmaIFG��}U W P\L,v
CEf¶LNPaU�DKJMLNJHCEf�� L,PaU¾JTZaG4CEI

JTIFG�LNJHv-G4P[J�� k ZaG�CEIHIFG�Uambf�C V ]EG�IHG4v¹LNCEPaUaG4I�G�DFJHCEv-LNJTG{CgD�|[maONJTG�U-x}OQI�UaC�°
L,~QOQPaL,]sJTG ®eJTmaIFG7f4OQIHIFG�]qL�JTCEO,P9CgP'JTZaG7ÆS�,ò¡Ãì�����J�SÄ%Ã�Æ � § V CEP_�tL,PbU
CED�G�®pjaIFG�DHDFG�U¾CEP9JTZaG7maPaC�JTD ONxJë]SU�LÒ�� g �aíkî ÖbS"DsDHG4G�JTG ®eJ x}OQI�CEPbx}O,IHv-L�°
JTCgOQP'OQP9ZaO�� CgJ*�wL,D�O V JTL,CEPbG�U_���o�7�o�7�o���7�o�o�7�o�7�o�o�7�o���7� ���p�
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�¸J¡CED"L�ja]EG�L,DHmaIFG%JTO¾IHG4f�OQIFU¿ZaG�IFG'v W ~QIHLNJTC�JTmaUbG¹JTO�v W JTZaG4DHCgD¡L,UbceCEDFOQI���R�IHO�°
x}G�DFDHOQI � L,I V LNITL�QL,f�L,Yt�_x}OQI JTZbG"G�Uambf�LNJHCEOQP_�´L�JHJTG4PSJTCEO,P_�_DHmbjaj�O,IFJ�L,PbU�CgPaDHjbCEITL�JTCEO,P0�
Z\L�cQG V G�G�P�IHG4f�G4CgceCEPa~'x}IFOQv ZaG4I�UamaIHCgPa~'JTZaG4DHG W G�L,IHDoCEP�JHZaG¡��@�Qi�1®pjºG�IHCgv-G4PSJ���
L,v ~QIHLNJTG�x}ma]wJTOÈ��mòñ(m3x}O,I
jbIHG�DFG�PSJTCgPa~=LNP CEPbDHjaCgIHCEPb~�G ®bL,v-jb]EGO,x(ZbOd�&JTOÈv-L,YNG
L,P�CEPSJTG4]E]EG4f4JHm\L,]�|[maG4DFJ�JHZaG¹ZbCE~QZaG4DFJojaIFCEOQIFCgJ W CgP�JHZaG-IHL,v
Cgu\G4UÈL,f�JTC�cpC�JTCgG�D�L�v
OeUaG�IFP
G�®pjºG�IFCEv
G�PSJML,]gCEDKJ¡CED¡G�Pa~QL,~QG�U3CEP_�*L,PaU½JTOÈ�,OQZaP¨nema]E]gCgcNL,P¿L,PaU ¥ m V G�IKJ-cNL,P ¥ G4fMY,G
�{ZaO¡G�®pG4v-ja]gCgu\G4U'jaIHONx}G�DHDFCEOQPaL,]ECgDHv9���¸J�~QOeG�DÉ�{CgJTZbOQmbJ�DHL W CgPa~¶JTZ\LNJ*JTZaG$G4P[JHCEIFG$��@�Q
�*OQ]g]qL V OQITL�JTCEO,P��ÏDHjºOQYNG�DHjºG�IFDHOQP ¥ L,PaD �nó ~Q~QCg]EU_�bf�OQPSJMLNf4J(jºG�IFDHOQP�@ fMZaCgvÙrtIHL,Pa�����tCEPp°
f�]gmaUaCgPa~�j�G4OQja]EGw�{ZbO�f�O,P[JHIHC V mbJTG4U
JHO�CgJTD�DFmaf�f4G�DHD V G�x}OQIHG{v W JTCEv
G,�SDFZ\L,IFG�D�f�IHG4UaCgJ�x}O,I
JTZbCED$�*O,IHYt�X� L,fMY[PaO��{]EG�Ub~QG
JHZaG
ZaG�]gj�IFG�f�G4Cgc,G�U�x}IFOQvæ�,G4IHI W A(OeUaU�CEP¾v W �ÉOQIFY�OQP
JTZbG¹��ITL,PaCgmav �wL,]gOQIHCgv-G�JTG�I�LNPaU�JHZaG%neCÉj\LNU=L,IFITL W �1L,PaU X CEfMZ\L,G4] X maIHIHL W °öD"ZaG4]Ejp°
x}ma]�CEPbx}O,IHv-LNJTCgOQP¾OQP=cNL,IHCgOQmaDoCEDHDFmaG�D�CEPÈJHZaG%DHCgPa~Q]gG-j\LNIFJTCgf�]gG¹L,PaL,] W DHCgD��iA(CEDHf4maDHDFCEOQPbD
L,PaU�L,IF~Qmav
G�PSJTDw�{C�JTZ���L,P � G�L,IFUaG�P�ÉG�IHG7L¶~QOeOpUDHfMZbOpOQ]`ONx1DFf�CEG4PSJTCguafof4OQv
v"maPaCgf�L�°
JTCgOQP_� k ZaG-xÏLNf�ma]�J W LNPaU=DFJTLN¯3v-G4v V G4IHD7O,xwJTZbGneJTO,P W�� IFOpO,Y�z{G�]ELNJTC�ceCEDFJHCEf ¥ G�L�c W
�·OQP¿~QIFOQmaj_��DHmbfMZÅL,D k OQv ¥ G�v
v-CgfMYt��@�®pG�]{A(IFG�G�D4�*LNPaU ©(]qLNU¿R1L,PSJTmbG4cº�É�{C�JTZaOQmpJ
V G�CEPb~¶��@�Q"v
G�v V G�IFD��bZaL,U'PaG4c,G�IKJTZaG4]EG�DFD�L"DHCE~,PaCgu\f�L,PSJwCgv-j\LNf4JÉOQP%v W G�Uambf�LNJHCEOQP_�
�{ZaCgfMZX��L,v0ja]EG�L,DHG4U-JTO7L,fMY[PaO��{]EG4Ua~QGN� � G�CEPb~�LNJ*neJHOQP W
� IHOeOQYt����G�P�jFO W G�U¹JHZaG�jaIHC�c[°
CE]gG�~QG$JHO¹f�O,v-v"mbPaCEf�LNJTG��{CgJHZiv
G�v V G�IFD O,x�JHZaG�IFG�PaO��{P���maf�]gG�L,I k ZaG�O,I W ~QIHOQmbj_���¸J
�*L,D{��Ub�wLNIHU�npZ[maI W L,Y¹�{ZaO¶DFma~Q~QG4DFJHG�UJTZaG(CgUaG�L"ONx`JTZaG$DFG�PaDFCgJTC�ceCgJ W DFJTmbU W �{C�JTZ%JTZbG
v"ma]�JTC�u\IHG V L,]E]`G�cQG4P[J�~,G�PaG4ITLNJHOQI��(�*OQPScQG�IFDTLNJHCEOQPbD(�{CgJTZ X L,U\LNjaj\L'R�ITL,Y�L,DFZ�v"maDKJ V G
PaO,JHG�U�x}OQI JHZaG�CgI(u\PaG¶G4Pa]ECg~QZSJTG�PbCEPa~¹cNL,]gmaG,��A(maIHCgPa~¹JHZaG¶DHG4f�OQPaU�j\L,IKJ�O,x�JTZaCgD JTZbG�DHCgD
jaIFO�jFG�f�J¶�{ZaCEfMZ¿UaG�L,]gJ"�{C�JTZ¿L,P CgPaPaO�cNLNJTC�cQG'LNP\L,] W DFCED7JHG�fMZaPbCE|[maG,���ÉG9IFG�f4G�Cgc,G�U½DHmaje°
jºOQIFJ¹�ÏCgP�x}OQIHv ONx*UaCgDHf4maDHDFCEOQPaD4�1LNUbceCEDHGN�:O,IoDFOQv
G4JTCgv-G4D�jFmaDFJoG4Paf�OQmbITL,~QG4v-G4PSJ �(x}IHOQv
��CgY,OQD*@ PSJTOQPbCEOQm_���·~QOQI*A(IHG4v-CgP_�b��Ub�*L,IFU9npZ[maI W L,Yt� X CEY[Z\L,Cg]_n[JTG�jbZ\L,PaO�cº�\L,PaU k OQv
k ITL,CgPaOQI��
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k ZaG(ZbCEDFJHOQI W O,x_v"ma]gJHCEj\LNIFJTCgf�]gG�jaIHOeUamaf�JTCEO,P%L,D*L7f�O,Paf�G4jbJ�U\LNJHG�D V L,fMY
JHO¹� � ÆQ�,D��
L,f4f�OQIFUaCEPa~oJTO�JHZaG(LNf�f�O,maPSJTDw]gG4x J V[W JTZbG f�O,P[JHG�v
j�O,ITL,IFCEG�D�M �Q�a��O����·P�� � ÆQò$JTZaG(@�ma~QG4I
G�]gG�f�JTIHO,Pp°·jaZbO,JTOQP¶DFZaO��*G4IHD4�pPaO��3Y[PaO��{P¹L,D�G ®eJTG�PbUaG�U-L,CEI:DHZaO��ÉG�IFD��[�*G4IHG{UaCEDFf�O�cQG4IHG4U_�
V mbJ�JTZaG'f�L,DHf�L,UaG%JTZbG�OQI W O,x � ZaL V Z\L�L,PbU ¥ G�C�JT]gG�I�UbCEU PaO,J W G4J¡G ®pCEDFJ��§�¸J¶DHG4G�v
G�U
jaIFO V L V ]gG7JHZ\LNJ�L,]g]yJHZaG¶DHZbOd�ÉG�I$G4]EG4f4JTIFOQPaD�L,IFG"jaIFOpUambf�G�U�LNJ�cQG4I W ZaCg~QZ�G4PaG�IF~ W CgP�L
DHCgPa~Q]gG�L,f4J�� � LNJML,~,ZaCEPTM Æ�OyLNPaU ¥ G�CgDHG�P V G�IF~§M �OyDHjºG�f�mb]qLNJHG�U�JHZ\LNJ{JTZbG7|[m\L,PSJHmavùu\G�]gU
JTZbG�OQI W v-Cg~QZSJ´Z\L�cQGÉL�]gCEv
CgJ_ONxbcNL,]ECgUaCgJ W L,PaU��ÉOQma]EU V IFG�L,Y$UaO��{P�LNJyUaCEDKJML,Paf4G�DyDHZaO,IFJTG4I
JTZaL,P¶L(f�G4IFJTL,CEP�cNL,]gmaG,���{ZaCEfMZ"�*L,D�DFmajajºOQDHG4U¶JTO V G�L Z W j�ONJTZaG�JTCEf�L,]emaPaCgc,G�IFDTL,]ambPaCgJ:O,x
]EG4Pa~,JHZ_��r\OQI*JTZbGoG4PaG�IF~QCEG4D V G W OQPaUJTZaLNJ�]ECEv
CgJ��[L¶DFJTIFOQPa~
~QIHO���JHZ9ONx:JHZaG�CEPSJTG4ITL,f�JTCEO,P
�{CgJHZ¶CEPaf4IHG�L,DHCgPa~$G�PaG4IH~ W �SDHmafMZ¡JTZaLNJ�JTZaGÝù=¹�º�ÛwÚ�º"ú�¼�Ûw·Ôû�¸_Û$ü=¹�û�º�ý�þnû�Ú�½ÀÁe¸#û�½ÿû�¸�¿�¹�ºnü=û�½ÀÁ,�
�ÉOQma]EU�IFG�DFma]gJ$CgPiJTZbG"v"ma]�JTCEjaL,IFJHCEf�]gG�jaIHOeUamaf�JTCEO,P�CEP�L%DFCEPa~,]EG"LNf4J��e.(Paf4G�JTZaG¶@�ma~QG4I
DHZbOd�ÉG�I7�wL,D7CEPSJTG4IHjaIFG4JHG�U=LND"L,P�G�]gG�f4JHIHOQv-L,~QPbG4JTCgf¡f�L,DFf�L,UaG-jaIHOef�G4DHD4�1JTZaCgD7CgUaG�L'�*L,D
f�O,v-ja]gG4JHG�] W x}OQIH~,O,JHJHG�P_� k ZaCgD¶�wL,D V G4x}OQIFGUaCEDFf�O�cQG4I W O,x L¾jbCEOQP¢��l¶�ó^yL�JHJTG4D@¹�Ûè¼�½��E�
� � SõQ����L,PbU½]gCgJFJT]EG
�wLND
Y[PaO��{P3LNJ¶JTZaLNJ"JTCgv-G%L V O,mbJ"JTZbGuaG�]EU=�{ZbG�IHGJTZbCED"CgUaG�L�CgD
IHG4]EG�c,LNP[J{CgPaUaG4G�UX�-JTZaG�jaZ W DHCgf�D{O,xyJTZaG�DFJHIHOQPb~a�aOQI�Z\LNUaIHOQPbCEf(CgP[JHG�IHL,f4JHCEOQP_� ¥ O��*G�cQG�I4�
JTZbG
v
G�PSJTL,]�j\LNJFJTG4IHP¾JTZ\LNJ�]gCEPaY[D$v"mb]gJTCgj\L,IKJTCEf4]EGojaIHOeUamaf�JTCgOQP�L,PaU�PaOQPp°¸j�G4IFJTmbI V LNJHCgc,G
jaZaG4PaOQv
G�P\Lp�*G�DKJML V ]ECEDFZaG�U¿JTZbG�P_�wZaL,D¡DHmaIKcpC�cQG4UÅmaj¿JTO�PaO�� L,PaU½CgJHD¶jaIHG4DHG�Pbf�G�f�L,P
V G"DHG4G�P¾CEPiJHZaG"v
OpUbG�IHPiDFJTmbUaCEG4D(O,x�DFJHIHOQPb~'CEPSJTG4ITL,f�JTCEO,PiCEP�JTZaG"f4OQ]E]gCEDFCEOQPaD{O,x�ZbG�L�c W
P[maf�]gG�C��
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@ P�ma]gJHITL,IFG�]ELNJTC�cpCgDFJHCEf f4OQ]E]gCEDFCEOQP'O,x1ZaG�L�c W CEOQPbD�jbIHG�DFG�PSJTD(L-jaZaG4PaOQv
G�PaO,P��{ZaOQDFG
v
OQDFJ{CgP[JHG�IFG�DFJHCEPa~¡x}G�L�JTmaIFG�D�L,IHG�f�O,PaUaCgJHCEOQPbG�U VSW JTZaGo]qL,IF~QG$v"ma]�JTC�JTmaUaG O,x�UaG4~QIHG4G�D�O,x
x}IHG4G�UaO,v�CEPSc,OQ]gc,G�U_��L,PaU W G4J¡O,¯�G�I"L,P OQjajºOQIFJHmaPaC�J W x}OQI7JTZaG¹x}mbPaU\L,v
G�PSJMLN]*jaZ W DHCgf�D
O,x�JTZaG¡DKJTIHO,Pa~�CgPSJTG�IHL,f4JHCEOQP�JHO�v-L,PaC�x}G�DKJ$CgJHDHG�]�x��¶r\IHOQv L9jaL,IFJHCEf�]gG"jaZ W DHCgf�CEDKJä°öD7jºOQCgP[J
O,x�ceCgG4���#
Qz�G4]qLNJHCgceCEDKJTCEf ¥ G�L�c W �·O,PaD(L,IFG"L
f�OQv
ja]ECgf�LNJHG�U9v-G4DHD�ITL,CgDHG�U�JTO-JHZaG�jºO��*G4I
O,x�L
f�OQv
ja]ECgf�LNJHG�U�v-G4DHD�
���L¹DKJMLNJHG�v
G�PSJ�L,DFf�IHC V G4UiJTO%A"��RyG�IFYeCgPaDM� �$R1LNIFJTCgf�]gG�jaZ W DHCË°
f�CgDFJHD�LNIHG¾maDHG4U¢JHO3f4OQv-jaL,IHCgPa~=JTZaG4CEI'G ®bjºG�IFCEv
G�PSJMLN]$v-G�L,DHmaIFG�v
G�PSJTD�{CgJHZ�jaIHG4UaCEf °
JTCgOQPaD¶O V JML,CgPaG�U x}IHO,v�jºG�IFJHmaI V LNJTC�cQG'JTZaG4OQIHCgG�D��ÏG4]EG4f4JTIFON°¸�ÉG�LNYÈJTZaG4OQI W OQI¶j�G4IFJHmaI V Ld°
JTC�cQG9À��wA���� ¥ O��*G�cQG4I��*JHZaGv-OQDKJ¶CEPSJHG�IHG4DFJHCEPa~�L,DFj�G4f4JTD
O,x�DFJHIHOQPb~�CgP[JHG�IHL,f4JHCEOQP f�L,P
PaO,J V G'UaG4DHf�IFC V G�U½j�G4IFJHmaI V L�JTCgc,G�] W � ^`mafMY[CE] W ��j�G4IFJHmaI V L�JTCgc,G'G�®pj\L,PbDHCEO,P3CgD¶PaO,J¶JTZbG
OQPa] W DFmaf�f4G�DHDKx}ma]�jaIHO V ]EG�v¶°·DFOQ]gceCgPa~¹JTG4fMZaPaCg|embG
CgP¾|emaL,PSJTmav/jaZ W DHCgf�D4�
@�PÈLNjajaIHOQL,fMZ
�{CgJHZiL¶DFOQv-G��{Z\LNJ�f�OQv
ja]gCEv
G�PSJML,I W LNIHG�L¡O,x:DHmaf4f�G4DHD(CgDwJTZaGo|[m\L,DHCË°·f4]qL,DFDHCEf�L,]�� � h � �
L,jajbIHO�®pCEv-LNJTCgOQP_� k ZaG�IFG4x}OQIFG,�ºCEPOQIFUaG�I{JTO-L,UaUaIFG�DFD jaZaG4PaOQv
G�P\L¡maPaUbG�DHf4IHC V L V ]gG7jºG�I�°
JTmbI V LNJHCgc,G�] W �,C�J1CgD1OQPa] W P\LNJHmaITL,][JTO�JTmaIFP"JTO�D W DFJHG�v
D��{ZaCEfMZ"]gOpO,Y$]ECEYNGN�FL f�OQv
ja]gCEf�L�JTG�U
v
G�DHDb
a� V mbJ��}UamaG JHO7JTZbG(]qL,IF~QG{DHCg��G$L,PbU%ZaCE~,Z¹G�®pf4CgJML�JTCEO,P¹O,x_JHZaG(D W DKJTG4v%��L,IHG�|emaL,DHCË°
f�]EL,DHDFCEf�L,]��

k ZaGwc,G�I W PaO,JTCgOQP"O,x�L(jaZaL,DHGwJHITL,PaDFCgJHCEOQP7CEP¶DHmbfMZ
D W DFJTG4v-D��ÏL(DHm V jFG4f4J�O,xºCgP[JHG�PaDFG
G�®pjºG�IFCEv
G�PSJML,] L,PaUÅJHZaG�OQIFG4JHCEf�LN] CEPSc,G�DFJHCE~SL�JTCEO,Pt�
CgD¹O,x¹�Ï|[m\LNDHC ��v¹LNf�IHO,DHf�O,jaCEfN��v�ma]gJHC�°
j\L,IKJTCgf�]EG P\LNJTmbIHG,��.(P'JTZaG$JHZaG�OQIFG4JHCEf�LN]_DHCgUaG,�bJHZaG�v"ma]�JTCEjaL,IFJHCEf�]gG,�[|[m\L,DFC�°·v-L,f4IHOQDFf�OQjaCgf,�
|[m\L,DFC�°·f4]qL,DFDHCgf�L,]1ceCgG4�0xÏL�c,OQmaIHDoDFJTLNJTCgDFJHCEf�LN]��sJHZaG�IFv-OeU W P\L,v
CEf�L,]��_O,I$Z W UaIFOpU W PaL,v-Cgf�L,]
UaG4DHf�IFCEjbJHCEOQPbD�� k ZaG�fMZaOQCgf�G�O,xoLNP�L,UaG�|[m\L�JTG¾UaG�DFf�IFCEjbJHCEOQPÅCgD'L=j\L,IKJTCgf�ma]EL,IH] W fMZ\L,]�°
]EG4Pa~QCgPa~�jbIHO V ]gG�v DHCgPaf�G9JTZaG�f�OQPbUaCgJHCEOQPaD��}DHCE�4G,��G4PaG�IF~ W UbG�PaDFCgJ W �{CgUaG�PSJTC�JTCgG�D¡O,x$JTZbG
j\L,IKJTCgf�]EG4DM�*O,x:JTZaGoD W DKJTG�v fMZ\LNPa~QGoUaITL,v-LNJHCEf�LN]E] W O�cQG4I L¡DHZbOQIFJ�CEPSJHG�IFcNL,]`ONx1JTCgv-GN��@wJ
JTZbG�G�PbUiO,x�JHZaCED�UaIHL,v¹L�JTCEf$fMZaL,Pa~QGN�ºJHZaG�Z\LNUaIHOQPbCEfoCEPSJTG4ITL,f�JTCEO,PaD{f�G�LNDHG"LNPaUiJTZbG7D W D�°
JTG4v��Uº�¹�¹���¹�Ü�û�Ú�ÛÉCgP%LoDFJML�JTG ONx_x}IHG4G G�®pj\LNPaDHCgOQP_� k ZaG�v-G�L,DHmaIFG�v
G�PSJTDwL,IHG�j�G4IFx}OQIFv-G4U
]EO,Pa~¡LNx JTG4I�JTZ\LNJ��

k ZaG'v-L,f�IFOQDHf4OQjaCgf%|[m\L,PSJTC�JTCEG4D�JTZaLNJ"u\~QmbIHG'CEP�JTZaG'CgP[JHG�IFjaIHG�JMLNJHCEOQP=DFG�f�JTCEO,PaD¶O,x
G�®pjºG�IFCEv
G�PSJML,]�j\L,jºG�IFD��}JTG4v-jºG�IHLNJTmbIHG0�o��fMZaG�v
CEf�L,] jºO,JTG4PSJTCqLN]
	���c,G�]EOef�C�J W O,x�f4OQ]�°
]EG4f4JHCgcQG Ê Od����L,IFG¶UaG�IFCgcQG4UÅ�}O,x JTG4P�CgP�Lv
OeUaG�]Ë°·UaG4j�G4PaUaG�PSJ$�*L W �ymaPaUaG4IoDFCEv
ja]EC�x W CEPa~
L,DFDHmav
jbJTCgOQPaD4��CEPaf4]EmaUbCEPa~JTZ\L�J�O,xwG�|[maCE]gC V IFCEmav¹��x}IHO,v DFCEPa~,]EG�° L,PbU=UaOQm V ]EG�°¸j\L,IKJTCEf4]EG
O V DFG�IKc,L V ]EG4Dh�¾DFj�G4f4JTIHLb��ITLNUaCEmaDoj\L,IHL,v
G4JTG4IHD7O V JMLNCEPaG4UÈx}IHOQv JHZaG ¥ L,P V maI W ° � IHO��{P
� k �{CgDHD� ¥ � k x}OQI7DHZaOQIKJ �7CgPSJTG�IKx}G�IFOQv-G�JTI W Mö�Q¦ÙO���L,PbU W CEG�]gUaD�� k IFma] W v"ma]�JTCgj\L,IFJHCEf4]EG
O V DFG�IKc,L V ]EG4D��\UaG�u\PaG�U�OQP�L,PG4cQG4PSJF° VSW °·G�cQG4P[J V L,DHCgD��\L,IFG�O,x1jaL,ITL,v
OQmaPSJ{CgP[JHG�IFG�DFJ��

�ÉW ¹�Ø�¹�¸=Û��~ú"ý��¹�Ø�¹�¸=Û���� VSW �?x}OQI-DHZaOQIKJ �¶�*G��{Cg]E]{v-G�L,P JHZaGiY[CEPbU¨O,xoL,P\L,] W DHCED
�{ZaG4IHG{JTZaG{|[m\L,PSJTC�J W �ÏCEG4DM��O,xsCEPSJTG4IHG�DKJ�f�L,P V G{G ®pJHITL,f�JTG4U-x}IHO,vêL�DHCEPb~Q]EGwG�cQG4P[J�����c,G�PSJ
v
C�®pCEPa~ f�L,P V G�mbDHG�U
JTO$f4IHG�L�JTG�L,IFJHCgu\f4CqL,]pG4c,G�PSJTD��{ZaCEfMZ
IHG�JML,CgP¡f�G�IKJML,CgP¡IHG�jbIHOeUamaf�C V ]EG
v
OQIHjaZbOQ]EOQ~,CEf�LN]�x}G�LNJTmaIFG�D¡O,x IHG�LN]�G4cQG4PSJTD��*G�DHjºG�f4CqL,]g] W JTZaOQDFGiLNIHCEDFCEPa~�UbmaG'JTO�G4¯�G�f4JHD
IHG4]qLNJHG�U¶JTO�JTZbG�jbIHOef�G�DFDÉONxsv
G�L,DFmaIHG4v-G4PSJ��eL,PaU-L,IHG{UaG�cQOQCgU-ONx_jaZ W DHCgf�L,]\f4OQIHIFG�]qL�JTCEO,PaD��
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�·P¹npjaIHCgPa~¶� �)��� �,�{ZaG4P-�ÉG�DKJML,IKJTG4U-LNP-G�cQG�PSJK° VSW °·G4c,G�PSJ�LNP\L,] W DFCED�CEP¡��@ Q-�}jaIHG °
DHG4PSJTG�U�CEP��*Z\L,jbJHG�IHD�¦�L,PaU¤òS����f�G4IFJTL,CEPoG�®bL,v
ja]EG4D:ONx\� VSW �¾L,PaL,] W DHG4D:CgP7ZbCE~QZoG�PaG4IH~ W
Z\L,UbIHOQPof�OQ]g]ECgDHCEO,PaDsG ®bCgDFJHG�UoCEP�f�OQDFv-Cgf�ITL W �ÉOQIHY[D§Mö¦p���p��òZO���CEP�¼Q¼of4OQ]E]gCEDHCgOQPaDsLNJT�Knbz Möõ�O��
L,PaUCgP%JTZaG$IFG�L,f�JTCEO,P'ja]qL,PbG(UaG4JHG�IFv-CgP\LNJTCgOQP'L,PbU'G�]E]gCEjbJHCEf Ê O�� M §b� � �s���ZO`L,P\L,] W DFG�D�CgP
ZaG�L�c W CEO,P½f4OQ]E]gCEDFCEOQPaD4� k ZaG�IFG�f4G�PSJT] W jam V ]gCEDHZbG�U G�cQG4P[JK° VSW °·G�cQG�PSJ9L,PaL,] W DHG4D-ONx JTZbG
nbR�n¶��Óhæ « Óhæ{UaLNJML�G4CgJHZaG�IÉUaG�L,]º�{CgJHZ'L7x}G4�¤G�cQG�PSJHDèM �Q�"O�OQI�LNP\L,] W �4G jaIFOQj�G4IFJHCEG�DÉO,x
L"]qLNIH~QG�G�PaDFG�v V ]gG(O,xyG4c,G�PSJTD VSW f4OQv
j\L,IHCgPa~"UaC�¯sG4IHG4P[JwG�PaDFG�v V ]gG�L�cQG�IHL,~QG4D V L,DHG4UOQP
L-DFCEPa~,]EG�O V DFG�IFcNL V ]EG¹�}JTIHL,PaDKcQG�IFDHG"v
OQv
G�PSJTmbv0¼HGs�hMË�d��O����·P�JTZaG�u\IHDKJ(f�L,DHGXMË�,�"O��tJTZbG
j\LNJHZ�JTL,Y,G4PÈCED�G4DHDHG4PSJTCqLN]E] W JHZ\LNJoO,x*CEv-L,~QCEPb~a�s�{CgJHZ�JHZaG
|embG�DFJHCEOQPÈO,x�L,f4f�mav�ma]qLNJHCEOQP
O,xÉx}G�LNJHmaIHG-CEPbx}OQIFv¹L�JTCEO,P�x}IHOQv ]EL,IH~,G
DFG4JHD�O,x�G�cQG4P[JHD"IHG4v¹LNCEPaCgPa~OQj�G4P_�_�·P�JHZaG
DHG�f °
OQPaU�f�LNDHG�MË����O��`JHZaG¡UaC®�
f�mb]gJ W ]gCEG�D CEP�JTZaG¶xÏL,f�J�JTZ\LNJ$JHZaG¡G�PaDFG�v V ]EG
L�cQG�IHL,~QG4D'�ÏDFmafMZ
L,D�L,P W z X n�~Q]gO V L,] Ê maf4JHm\LNJHCEOQPt��OQP�LDFG4J�O,x�ù=ûÙÜ�Û����Uº�¹�¹���¹���û�Ú�Û G�cQG4P[JHD7f�L,P¾Z\L,IFUa] W
V G¶IHG�~QL,IHUaG4U�L,D$IHG4jaIHG4DHG�PSJTLNJTC�cQG¡O,xÉLXù×º�¹����Uºê¹�¹���¹���û�Ú�Û�ZbCEDFJHOQI W O,x�JTZaO,DHG¶G4c,G�PSJTD4�:UbmaG
JTO'JHZaG¶UaITLNv¹LNJHCEf7PaOQPp°¸DFJML�JTCEO,P\L,IHC�J W O,xÉJHZaG¶OQjºG�P¾D W DKJTG�v9�`�{CgJHZ�L'f4OQPaDHG4|[maG�PSJ7]qL,fMY
O,x1G�IH~,OpUaCgf�C�J W � X OQIHGoCEv
j�O,IFJMLNP[JH] W �aL,P W D W v
v-G�JTI WV IHG�L,Y[CEPa~ V IHG�L,Y[D G4IH~QOeUaCEf4CgJ W LND
�ÉG�]E]�MË��Æ�O��QJHZembD�f�L,maDFCEPa~oL,P W G4IH~QOeUaCEf4CgJ W ° V L,DHG4U¶v-G�L,DHmaIFG�JTO$]EO,DHG�]EO,~QCEf�L,]p~,IHOQmaPbU-LNPaU
V G�f�O,v-G(ZaL,IHU¹JHO"CEPSJHG�IHjbIHG4JwjaIHG4f�CEDFG�] W �{ZaG4PCgJÉCEDwG ®bjºG�f�JTG4UJHO"DHCg~QP\L,]�L¡À��wA jaZ\L,DFG
JTIHL,PaDFCgJTCgOQP_�

k ZaG4IHG4x}O,IHG,�S�ÉG�jbIHG4x}G4I�JTO�f�O,Paf�G4P[JHITLNJHG{OQP�Ûk¹��)ÛwÚ<ºê¹��[OQIÑ½ÿû���¼�½���Ú���Û�ÚH¼�Û�·Ôû�¸'O V DHG4IFcS°
L V ]gG�D4�1�{ZaG�IFG'LiDFCEPa~Q]gG¡G4cQG4PSJ¡CED�DFG�]�xq°·DHm<�-f4CEG4P[J7JTO�UbG4JTG4IHv
CEPaG
CgJHD�O��{P Ê mbf4JTmaLNJTCgOQP
f�O,P[JHG�PSJ�� k ZaG¡CEUaG�L-JTO'DFG�L,IFfMZ�x}O,I(f�IFCgJTCgf�L,] V G�Z\L�ceCEOQmbI(CEP�j\LNIFJTCgf�]gG�UaCgDFJTIFC V mpJTCEO,PaD CgP
ITLNjaCEUaC�J WaE M ��a�S�d¦�OS�wL,D:CEPaDFjaCEIFG�U VSW L l$CEPa� V maIF~N°�^´L,PaUaL,moJ W jºGÉONxav"ma]�JTCgZ\L,UaIFOQP�jaIHON°
Uamaf�JTCgOQP
JHZaG�O,I W M ���O��[�{ZbG�IHG�JTZaG{Z\LNUaIHOQPbCEf�u\G�]gU-jbIHO V L V CE]gCgJ W LNv-ja]gCgJHmaUaG���� E ��jb]qL W D
JTZbG¹IHO,]EG¡O,x{L,PÈOQIHUaG4I7jaL,ITL,v
G4JHG�IoCEPÈL�Z\L,UbIHOQPaCg��LNJHCEOQP¾JTIHL,PaDFCgJTCgOQP_�'��LNJTmbITL,]g] W �yG�Pe°
Z\L,Pbf�G�U
f�O,IHIHG4]qLNJHCEOQPbD1O,xºZ\L,UbIHOQPaD�CgP E L�J�JTZaG�f4IHCgJHCEf�L,]pjºOQCgP[J:�*O,ma]EU¡v-L,PaCgx}G4DFJ1f�IHC�JTCgf�L,]
Ê maf�JTm\L�JTCEO,PaD�CEP7JTZaGwO,IHUaG4I�j\L,IHL,v-G�JTG4I���z{G�f4G�PSJT] W �eneJHG�jaZaL,PaO�c�¹�ÛÉ¼�½���MË��ò�OaIFG4ceCgJTL,]ECg��G4U
JTZbG CEPSJHG�IHG4DFJ�CgP-JHZaG�JHOQjaCEf VSW jºOQCEPSJHCEPa~�JTOoJTZaG(jºOQDFDHC V CE]EC�J W x}OQIÉL�DHG4f�OQPbU'OQIHUaG4I�À��wA
jaZ\LNDHG7JHITL,PbDHCgJHCEOQPjºOQCEPSJ{JTO V G�x}OQmaPbUimaPaUbG�I�f�G�IKJML,CgPiCgPaCgJHCqL,]�f�OQPaUbCgJTCgOQPaD��{CgJHZaCEPJTZbG
IHG�L,fMZÈONxwJTZaG¡JTOeU\L W °óDoG�®pjºG�IFCEv
G�PSJTD4�1G�v
jaZ\LNDHCEDFCEPa~'JHZaG-Cgv-jºOQIKJML,Paf4G¶O,x�DFf�L,PaPbCEPa~�L
V IFOSL,UiIHL,Pa~QG�O,x�G�PaG4IH~QCgG�D�L,PaUiCgv-jaL,f4J{j\LNITL,v
G4JHG�IHD�L,PaU�O,x�f4IHC�JTCEf�L,] Ê maf�JTm\L�JTCEO,PaD LND
L¶DHCg~QP\LNJHmaIHG$JTO¡]gOpOQY¡x}OQI4�

�*Z\L,jpJTG�IFD7¦%L,PaU�ò%jaIHG4DHG4P[J�L%jºOd�ÉG�I$DFj�G4f4JHIHmav/LNP\L,] W DFCED(O,xÉG4c,G�PSJ�JTG ®pJHmaIHG¡CgP
jaDFG�maUaO,ITL,jaCgUaCgJ W Ä�L,PaU¾L,�4CEv"mbJHZ\L,]:L,Pa~Q]gGN»����NA���S�� V L,DHG4U�OQP¾L'A(CEDFf�IFG4JTG � L�c,G�]EG�J
k ITL,PaDKx}OQIHv-LNJHCEOQP9�ÏA ��k �,MË�dõ�O��eL,PaU
jºG�IFx}O,IHv
G�U¡OQP-LoP[mav V G�I�O,x�]qLNIH~QG�G�cQG�PSJ*G�PaDFG�v¶°
V ]gG�D�Ã¹DHL,v-jb]EG�U½L,f4f�OQIFUaCEPb~¾JHO�JHZaG�CgI¡v"ma]gJHCEja]gCEf4CgJ W �:JTZaG4IHG VSW DKJTmaU W CgPa~�JHZaGCEv
j\L,f4J
��������� ��!#"%$'&(�)&+*�,-*/.0��12.43�5#&+*�,-&+*/.76489*23':;,-$�<0:;,>=@?BADC
SFEB$G<4$�.#*�,-$H:;I�JLKM!#,+54:�87:�.4N/89$�OP1 Q�,-*�&+$�R-$'&+S�$MT0:�.U<WVYXZ*�&[,+5#$�E@:�S�$�8L$',\X]!4.43F,+J9*/.UR
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j\L,IHL,v
G4JTG4I"UaG4j�G4PaUaG�Pbf�GiONx�JHZaGO V DFG�IFcNL V ]EG�D4� A ��k |[m\L,PSJHCgu\G4D
f4OQPSJTIFC V mbJHCEOQPbD"O,x
UaC�¯sG4IHG�PSJ�»¡L,PbU%Ä¹DFf�L,]gG�DwCgP[JHO�JTZbG(O�cQG�IHL,]E]ºG4c,G�PSJä°öD�JTG ®pJHmaIHGN�aJTZ[maD*JHG�DKJTCEPb~"JTZaG(jºOQDFDHC�°
V ]gG�]qL,IF~QG�DHf�L,]EG�G�PbZ\L,Paf4G�v
G�PSJT�(L�f�]EL,DHDFCEf�L,]×MË��§�O[G�®pjºG�IFCEv
G�PSJML,]SDFCE~QPaLNJTmaIFG�O,xpj\LNJHJHG�IFPaD
x}OQIFv-G4U'CEP%JTZbG(cpCgf�CgPaCgJ W O,x:L¶f�IFCgJTCgf�L,]ºjºOQCEPSJ��1@¬A ��k ° V L,DHG4Uj�O��ÉG�I{DHjºG�f�JTIHmbvùG�DKJTC�°
v-LNJTOQIÉCEDwY[PaO��{P M � � OsJHO¶O�cQG�IFf�OQv
G(JTZbG(jaIHO V ]EG4v-DwONx`u\PaCgJHG(DHCg��G�L,PbU%c,LNI W CEPa~�v-G�L,P
UaG4PaDHC�J W O,x�L¶DHL,v-jb]EG,�

� ZaCg]EG�f�O,PaDHCgUaG�IFCEPa~wJHZaG�JTG�®eJHmaIHGÉL,P\L,] W DHCED´LwxÏL,DFf�CgP\LNJTCgPa~wJTO,jaCEf��{C�JTZoL�jaIHOQv
CEDFCEPa~
x}mbJHmaIHGN�s�*G¶jaL,CEUiJHZaG"UambG�JTIFC V mbJHG"O,x�IFG�DHjºG�f�J$JTO¹JHZaG"v
OQIHGoJTIHL,UaCgJHCEOQPaL,]´DHCEPb~Q]EG7j\L,IK°
JTCgf�]gG$O V DHG4IFcNL V ]gG�D4� k ZaCgD{j\L,IFJ�O,x:�*O,IHY¹�*L,D�fMZaIHOQPbOQ]EOQ~,CEf�LN]E] W JHZaGouaIHDFJ���� �)� ò�°T� �)�)� ��D
CgJHD{v-G�JTZaOeUaD�L,PaUiIFG�DFma]gJHD L,IFG7f4O�cQG�IFG�U�CgP�fMZ\LNjbJTG4IHD(Æ-L,PaU9a� � G�f4OQPaf�G4PSJTITL�JTG�UiOQP
JTZbG'v-G�L,DHmaIFG�v
G�PSJ
O,x�fMZ\L,IF~QG�U½jaCEO,PaD¡L,PaU¿Y�L,OQPaD¶CgP&Óeæ « Óeæ
f�OQ]g]ECEDFCEOQPbD�LNJ-npRÉnº�
.(PaG
O,x*JHZaG¹DFCE~QP\L�JTmaIFG�DoO,x*JHZaG-UbG�f�O,Pbu\PaG4v-G4P[J�jaZ\L,DFG-JHITL,PaDFCgJHCEOQP¾CEDoG�PbZ\L,Paf4G�v
G�PSJ
O,x�DFJHITL,Pa~,G�PaG4DHD��}UaCEDFf�maDFDHG4U CEP npG4f4JTCgOQP¿[���&�·PSJTG4ITL,f�JTCgOQPaD V G�J·�*G4G�PÅ]gC V G�IHLNJTG4U ~Q]Emp°
OQPaD¹CEP JHZaG�UaG4f�OQPbuaPaG�U¤jaZ\L,DFG¾L,IHGijaIHG4UaCEf�JTG�U�Mö�,�b�*�p�Q�w�Q��O�JTO G4PaZ\L,Paf4G�JTZaGiITLNJHG
O,x�DKJTITLNPa~QG�PbG�DHD'jbIHOeUamaf4JHCEOQP f�OQv
j\L,IFG�UÅJTO�JTZaG�PbOQPp°KÀ�l�R�DHf�G4P\L,IFCEOQD4� � G�CgPa~ÈJTZbG
]ECg~QZSJTG4DFJ7DFJTIHL,Pa~QG-Z\L,UaIFOQPaD4��Y�L,OQPaD�L,IHG
G�®pjºG�f4JHG�U JTO�UaOQv
CEP\L�JTG¶JTZaG-DFJHITL,Pa~,G¹DHG4f4JHOQI
VSW ceCEIFJHmaG¡O,xÉf�L,PaO,PaCEf�L,]1JTZbG�IHv
OeU W P\L,v
CEf�D;Mö�,ÆZO�� k ZaG
O V DHG4IFc,G�U=Y�L,OQP�v"ma]�JTCgja]ECgf�CgJ W
W CEG4]EUaD�CgPbx}OQIFv¹LNJHCEOQPoL V OQmbJ1JTZaGwv
G�fMZaL,PaCEDFv»ONx�DKJTIHL,Pa~QG4PaG�DFD�jbIHOeUamaf4JHCEOQPs�,Z\L,UbIHOQPaCg��L�°
JTCgOQP9L,PaU9DHm V DHG�|[maG4PSJ�G4cQO,]EmbJHCEOQPCEP'JHZaG7ZaL,UaIHO,P�~SLND�� V G4x}OQIFGoJHZaG�~SL,D V G4f�OQv
G�D�DHmpxq°
u\f4CEG�PSJH] W UbCE]EmpJTG�JHZ\LNJwJHZaG$CEPSJHG�ITLNf4JTCgOQPaDwf4G�L,DFG,�Ý�·PaG�]EL,DFJHCEf(ZaL,UaIHO,PaCEf(IFG�DFf�LNJFJTG�IFCEPa~¡f�L,P
G�PbIHCEfMZ7JTZaGwDKJTIHL,Pa~QG4PaG�DFD�f�OQPSJTG4PSJ�O,x\JTZbG*D W DKJTG�v(Mó���O�� � G��{CE]g]eIFG�jºOQIFJ:JTZaG W CEG�]gUaD�LNPaU
UaCgDFJTIFC V mpJTCEO,PaD�O,x�fMZaL,IH~QG4UiY�L,OQPbD�LNPaU�jbCEOQPaD{v
G�L,DFmaIHG4U VSW JTZbG���@ Q-�1®bjºG�IFCEv
G�PSJ��
L,PaU�UaCEDFf�maDFD Cgv-ja]gCEf�LNJTCgOQPaD*ONx�JTZaG4DHG7U\LNJML
OQPJTZaG7jaZ W DFCEf4D O,x�JHZaG7L V O�c,G�°·v
G�PSJHCEOQPaG4U
Z\L,UbIHOQPaCgf$jaIHOef�G4DHDFG�D��

<4:;,+:
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�·P�JTZaG¡UaG4DHCg~QP¾O,x�ub®pG�U¾JML,IF~QG4J�ZaG�L�c W CEOQP�G ®bjºG�IFCEv
G�PSJTD4�´OQPaG¶f�LNP�UbCEDFJHCEPa~,maCEDFZ
J·�ÉO-OQjbj�OQDFCgJHG$DFJTIHLNJMLN~QG�v
D�é

È ��v
jaZ\L,DFCE��GÉ|[m\L,]EC�J W O,xtL ~QC�cQG4P"DHG�J�O,xtv
G�L,DFmaIHG4v-G4P[JHD{�ÏIFG�DFOQ]EmbJHCEOQPs�,f�]gG�L,Pb]ECEPbG�DHD
O,x�jaL,IFJHCEf�]gG�CgUaG�PSJTC�u\f�L�JTCEO,Pt����npL,f�IFCgu\f4G V IHOSLNUaPaG�DFD$O,x�DHf4OQjºG¶CEP�OQIFUaG�I(JHO¹x}ma]g] W
f4OQPaf�G4PSJTITL�JTGoOQP'JTZaG�DHG4]EG4f4JTG4Uiv
G�L,DFmaIHG4v-G4PSJTD��

È ��v
jaZ\L,DFCE��G V IFOSL,UaPaG4DHD�O,x�DFf�OQjºG'�ÏL,f�f4G�jbJTL,Paf�GN�ºcNL,IFCEG�J W O,x�CgUaG�PSJTC�utL V ]gG�j\L,IFJHC�°
f4]EG�DT���9nbLNf�IHC�u\f�G
|[m\L,]gCgJ W O,x*v-G�L,DHmbIHG�v
G�PSJHD'�ÏIFG�DFOQ]EmbJHCEOQPs�:|[m\L,]gCgJ W ONxwj\L,IKJTCgf�]EG
CgUaG�PSJTC�u\f�L�JTCEO,Pt���

@&f4]EG�L,I"L��*L,IHG4PaG�DFD¶O,x{OQPaGZ°óD7DFJTIHLNJMLN~QG�v9��IHG�L,UaCgPaG�DFD7JTOif�OQmaPSJHG�ITLNf4J¶C�JTD�UbITL�� V L,fMY[D
L,PaU¡x}ma]g] W mbJTCg]ECE�4GwCgJHD�DFJHIHG�Pb~,JTZaD�CED�L,P¡G4DHDHG4PSJTCqLN]ºjbIHG�IFG�|[maCgDHCgJHG{O,xsDFmaf�f4G�DFD�� k ZaG�fMZbOQCEf4G
O,x�L$DFJHITLNJTL,~QG�vù�ÏOQI4�QCEP¡L$v
C�®pG�U¶f�L,DHGN�SfMZaOQCgf�G{O,x�L(jaIHO,j�OQIKJTCgOQP"O,xºJTZaG�v
C�®a�´CED�UaIFCgc,G�P
VSW JTZbGoG ®pj�G4IHCEv
G�PSJ"°óD�~QOSL,]gD�� k ZbG7~QOQL,]EDwONx:JHZaGo��@ ,-�1®pjºG�IHCgv-G4PSJ�ZaL�c,G V G�G4P_é

È ¥ L,P V maI W ° � IHO��{P�� k �{CgDHD%�}x}OQI�DHZbOQIFJ�� ¥ � k ��CgPSJTG�IKx}G�IFOQv-G�JTI W Mö�Q¦ÙO��{CgJTZ�jaCgOQPaD��
Y�L,OQPbD�LNPaUjaIHO,JHOQPaD4�\IHG�LNfMZaCEPa~-L"x}OQIHv�ma]qLNJHCEOQP%L,D�f�OQv
ja]gG�®9L,D{Æ,A"�

ÈÅnpCgPa~Q]gG7j\LNIFJTCgf�]gG7DFj�G4f4JTIHL¹O,x�jaCgOQPaD4�sY�L,OQPaD4�sjaIFO,JTO,PaD��sL,PSJTCEjbIHO,JHOQPaD��ºUaG4mbJTG4IHOQPaD4�
L,PSJHCEUaG4mbJTG4IHOQPaD4�eL,PaU¡G4c,G�P-JHIHC�JTOQPaD4���·P
j\L,IKJTCEf4ma]qLNI��SL$DFJHmaU W ONxs]gOd��¼HG-x}G�LNJHmaIHG4D
O,xyJTZbGoDFj�G4f4JHITL
L,IHOQmbPaU�v
CEUbITL,jaCgUaCgJ W �

È X G�L,DHmbIHG�v
G�PSJHD�O,x:JTZaGoL V maPaU\L,Pbf�G�D�O,xyJTZaGoL V O�cQG�v
G�PSJTCgOQPaG�Uj\LNIFJTCgf�]gG�D��
k Z[maD�OQIFUaG�IFG�U_�eJTZaG�~QOSL,]gDÉG4P[JTL,CE]tJTZbG(UaG�DFCE~QP¹f�OQPaf4G�jbJwO,x´L,P%G ®pj�G4IHCEv
G�PSJ��p�{ZaCgfMZ%x}OQ]�°
]EO��{D�JHZaG�u\IHDKJ�DFJTIHLNJMLN~QG�v9é�¼\�äû���ÚxÜ�·$¸�¿�Üuù=¹'��Ûwºêû�X¹�Ûk¹�º ��r\Oef�maDFCEPa~�v-L,~QPaG�JTCgf*u\G�]gU¡jaIHON°
ceCEUaG4D�x}OQI�G�®pf�G4]E]gG�PSJ�v-OQv
G�PSJHmavêIHG4DHOQ]gmbJTCgOQP_� V mbJ�f�L,P V G{G�¯sG4f4JTC�cQG{OQPa] W CgP-L�P\L,IFIHO��



ò

r1Cg~QmaIHG%�p���Qé k ZaG9��@ Q�DFj�G4f4JTIFOQv
G4JTG4I¶UamaIFCEPa~iJHZaGR V¿V G�L,v�IFmaPaPaCgPa~a� k ZaG k �
L,PaU¾JTZbG%npC�jaL,U=L,IFITL W L,IFG¡CEP¾JTZaG¶JMLNIH~QG�J�LNIHG�L9L,PaUÈL,IHG¶JHOpODHv-L,]g]1JTO V G¡DFG�G�PÈOQP
JTZbCED�DHf�L,]EGN� k ZaG$JML,IF~QG4J�L,IFG�L¡CED�DFZaO��{PiCEP9r1Cg~a�\�e�Â�

IHG4~QCEO,PiO,x�jaZaL,DHG"DFj\L,f4G,� ¥ G4Paf�G7JTZaG"DFv¹LN]E]EPbG�DHD�O,x�JHITL,fMY9v"ma]�JTCEjb]ECEf4CgJ W JTZ\LNJ G�P\L V ]EG4D
f�]gG�L,P3j\L,IKJTCEf4]EGCEUbG�PSJTC�u\f�LNJHCEOQP½maDFCEPa~�JTZaG�IHG�]ELNJTC�cQG4] W DFCEv
ja]EG'JTG4fMZaPaCg|embG�D V LNDHG�U OQP
JTCgv-G °·O,xq° Ê CE~,Z[J*L,PaUi�*ZaG4IHG�PbY,O�c9ITL,UaCELNJTCgOQP_�

�_ö�� � � �"#

k ZaG��w��z��¨nbR�n��npmajºG�I�R�IFO,JTO,P
n W PafMZaIHONJTIHO,Pt�1UaG�]gCgc,G�IHG4U¶DHjaCg]E]gD:O,x×Óhæ'� S�² CEOQPbD
L,f4f�G�]gG�IHLNJTG4UÈmaj¾JTOJTZaG�d¦N§il$G4©$ªNf�ªNP[maf4]EG4OQP�v
OQv
G�PSJTmbv��
��@�Q'�wLND7]gOpf�LNJTG4U�CgP
JTZbG ¥  V G�L,v ]gCEPaGN�"l$G�OQv
G4JHIHCgf�L,]g] W �tJTZbG	Óhæ V G�L,v Z\L,U�L'IHG4f4JTL,Pa~Qma]EL,I���cQG�IKJTCgf�L,]g] W
G�]gOQPa~SL�JTG�U f4IHOQDFDK°¸DHG�f�JTCgOQP O,x�L V OQmbJ'��v
v Â*�Nv
v Mö�,§�O�� k ZbG'G�|[maCEjbv-G4P[J�x}OQI V G�L,v
jaIFO,u\]EG
DHf�L,PaPaCgPa~��*L,D7jaIHO�ceCEUaG4U VSW JTZaG%nbR�n��y]EOef�LNJHG�U�CEP¾JTZaG V G�L,v/fMZ\L,PaPbG�]wLNPaU



õ

CEPbf�]EmbUaG�UÅDFf�CgP[JHCE]g]qLNJHCEPa~�u\]EL,v-G4PSJTD%LNPaUÅ~SL,D-UaG4JHG�f�JTOQI%fMZaL,v V G�IHD4� k ZaG V G�L,v �*L,D
f�O,v-CgPa~'CEPÈ¦%D7]gOQPa~'DHjbCE]E]gD
� V mbIHDFJHDM� �1L,PbU��*L,Dof�OQ]g]ECEv-LNJHG�UiJHO�O V JML,CgP�LNP�CgP[JHG�PaDFCgJ W
O,x��bJ W jaCgf�L,]g] W �bDHG�cQG4ITL,]yv-Cg]E]gCEOQP
j\L,IKJTCEf4]EG4D�j�G4I�DHjaCg]E]��

�_ö'� 2¿�"���¡� �

�·PiJHZaGNÓhæ(IHmaPs�º�ÉG"maDFG�U9Óhæ JML,IF~QG4JHD v-L,UaGoCEPJTZaG7DHZ\LNj�G7O,x�L���f�v UaCqLNv-G�JTG�I
UaCgDHY'O,x*�Q�g��¦W�H� ã l S O,I �e�ÇÆW�H� ã l S JTZaCgfMY[PaG�DFD��Ñ�·PSJTG4ITL,f�JTCEO,P�jaIFO V L V CE]EC�J W CgP9JHZaGoJTL,IK°
~QG�J"f�LNP V G%G4DFJHCEv-LNJTG4U_��DHf�L,]ECgPa~�JHZaG%Y[PaO��{P Mó�,õ�OwP[maf4]EG�L,I"CEPbG�]qLNDFJTCgf¡f�IHO,DHDK°¸DHG4f4JTCgOQP
�wë��Ë¼5Óhæ�� o �,ÁÂõQõ�æU´#�P�_�oCEP�jaIFOQj�O,IFJTCgOQP�JTO9JTZaG
P[mav V G�I�ONxwjaIFCEv-L,I W f4OQ]E]gCEDFCEOQPaD V G °
J·�ÉG�G�P�CEPaUbCgceCEUamaL,]sj\LNIFJTCgf�Cgj\L,PSJTDo����x}O,I�¼`�º�,�Q§"x}OQI�Óhæ���én�

ë��wÓeæUÓhæ4�
ë�� ¼5Óeæ�� o�� ��Â¾�N�Q§w� 

�_�  « �,�,§w� %¡ S>¢ �pÁ � Æ ���p�g���

� ZaG4P�JHZaG¶CEPSJTG4ITL,f�JTCgOQP�f�IFOQDHD�°·DHG4f4JHCEOQP§ë¿CED(Y[PaO��{P_�´JTZbG¶CEPSJTG4ITL,f�JTCEO,P�jaIHO V L V CE]gCgJ W CgD
ë��y£#���P	��e�{ZaG�IFGh�
CgDwJML,IF~QG4JwJHZaCEfMY[PaG4DHD{CEPs�H� ã l_S��=�y£�CEDÉJTZaG$@�cQOQ~SLNUaIHOL°öD�P[mav V G�I4�
L,PaUr	�CED{v-O,]qL,Iwv-L,DFD�O,x:JTZaG�v-LNJTG4IHCEL,]_CEP��H�Zl�¤¥��Ér\OQIwJTZbGoJ·�ÉO-JTL,IH~QG�J{JTZaCgfMYePbG�DHDFG�D
v
G�PSJTCgOQPaG�Us�eJHZaG CgP[JHG�IHL,f4JHCEOQP-jaIHO V L V CE]gCgJHCEG�D��ÉOQma]gU V G,�eIHG�DFj�G4f4JHCgcQG4] W �_�Q�Çõ7L,PaU%Æb�óY'�

�_ö � 2½���4�
�¡�$�

k ZaG�L,IFJ�O,x1G�®pj�G4IHCgv-G4P[J�CED�JHO¹v-L,Y,G�JTZaGoG�|[maCgjav
G�PSJ(LNPaDF�ÉG�I L,D LNf�f�mbITLNJHG�] W LND
jºOQDHDFC V ]gG*JTZaG�|[maG4DFJHCEOQPaD��ÉG�L,DHYt�S�{ZaCE]gG V G�CgPa~oL,D�CEPaDFG�PaDFCgJHCgcQGwL,D�j�O,DHDHC V ]EGÉJTO$�{Z\LNJ��ÉG
UaG4G�v CEIFIHG4]EG4cNL,PSJ��É@ V CE]gCgJ W JTO
CEUaG4P[JHCgx W JTZaGoUaCg¯�G�IFG�Paf4G V G4J·�ÉG�G4Pi�{Z\LNJ�f�LNP V G�v¹L,UbG
CEIFIHG4]EG4cNL,PSJ�L,PaUÈ�{ZaLNJ"f�L,P PaO,J�UaG�jºG�PaUbD"OQPÈJHZaG%Y[PaO��{]EG4Ua~QG¹jbIHG4ceCgOQmaDH] W LNf�|[maCEIFG�U_�
L,PaUCgD�L,v
OQPa~"JTZbG$G�®pj�G4IHCgv-G4P[JTL,]ECgDFJ"°óDwv
OQDKJ�jaIHG4f�CgOQmaD�|[m\L,]gCgu\f�LNJTCgOQPaD�� k ZaG�jamaIFj�OQDFG
O,x�L¹JHIHCE~,~QG�I�CED�JHOL,]E]gO�� JTZaG¶G ®pj�G4IHCEv
G�PSJ(JHO¹x}Oef�maD$OQP�JHZaG"DFG�]EG4f4JHG�U�JTOQjbCEf,�$@�P�ZaC�°
G�IHL,IHfMZ W ONx�JTIHCg~Q~QG4I f�O,PaUaCgJHCEOQPbD CED v¹L,CgPSJML,CgPaG�U_���·P�C�JTD�JTmaIFP_�_JTZaG�Z\L,IHUp�wL,IFG_Û�ºU·À¿Ù¿�¹�º
�ÏC��óGN�:JHZaG�j�G4IHv
CEDFDHCEO,P"JTO$IHG4f�OQIFU¶JTZaG{CEPpx}OQIHv-LNJTCgOQP�x}IHOQvBJTZaG�G4|embCEjav
G�PSJ �1C�JTDFG�]gxtx}OQIFv-D
JTZbG$jaIHG4]ECEv
CEPaL,I W DKJML,~,G(x}OQIwL"v
OQIHG f�OQv
ja]EG ®%ON¯º°¸]ECEPbG L,PaL,] W DHCgD����¸JHD�PaG�~QLNJTC�cQG(f4OQPaDHG °
|[maG�Pbf�G�D f�L,P�PaO,J V GoO�cQG�IFf�OQv
GoO,¯º°¸]ECgPaG,� V mbJ f�L,PiO,Pa] W'V Gof�OQIFIHG�f�JTG4Uix}OQI��\CgP9�{ZbCEfMZ
jaIFOpf4G�DHD7JTZaG%IFCEfMZaPbG�DHD"L,PaU=f4OQv-jb]EG�®pC�J W ONxwJTZaG%L V O�c,G�°·v
G�PSJHCEOQPaG4U=ZaCgG�ITLNIHfMZ W jb]qL W D
JTZbGof4IHmaf4CqL,]sIHOQ]gG,�
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¥ O��/Cgv-jºOQIKJML,PSJCED'JHZaG�CgDHDFmaGÈO,x"L¿JHIHCg~Q~QG�Iz¨ k ZaG npRÉn�UaG�]gCgc,G�IHD9DHjbCE]E]gD'O,x
j\L,IKJTCgf�]EG4D��{CgJTZ�~QCgc,G�P�v-OQv
G�PSJHmavùJTO¡JTZaGoJML,IF~QG4J���@BJ W jaCgf�L,]´UambITLNJHCEOQP9O,x�L¡DHjaCg]E]`CgD
L V OQmbJ:¦�D���UamaIFCEPa~��{ZaCgfMZ"L V OQmbJ´³Â ���P©:j\LNIFJTCgf�]gG�D`f�IFOQDHD´JTZbG�JTL,IH~,G4J��y@ J W jaCEf�L,][��@�Q
IHmbPÈmaDFG�UÈx}OQI�DFCEPa~Q]gG¡j\L,IFJHCEf4]EG¡L,P\LN] W DHCgDo]EL,DFJHDox}O,I7L V OQmpJ-���Q�9DFjaCE]g]ED4�:LNPaUÈIFG�f�O,IHUaD7L
JMLNj�G*�{C�JTZ¡L V OQmbJ��Â¶���Pª�G4c,G�PSJTD4� ¥ L�ceCEPa~�LNP¶CEPSJTG4ITL,f�JTCEO,P¶CEP�JHZaGwJML,IF~QG4J�CED:JHZaG�IFG4x}OQIFG
IHO,ma~QZa] W J·�ÉO�OQIFUaG�IFD´O,xbv-L,~QPbCgJTmbUaG�v-O,IHG1x}IFG�|[maG�PSJ1L,PoG4cQG4PSJ:JHZ\L,P��{IHCgJHCEPa~{L�DFG�]EG4f4JHG�U
G4c,G�PSJ�JTO(JHZaGwJML,jºG,� k ZaCED1v-G�L,PaD�JTZaLNJ VSW ceCEIKJTmaG*O,xtJTZaG���@ Q(JHIHCg~Q~QG�I4�,JTZbG�DHG�nÂ¶��� ª
G4c,G�PSJTD�f�LNP V G�G�L,DHCg] W f�OQ]g]EG�f�JTG4U¶DHO(JTZaLNJ�G�L,fMZ¡O,xtJHZaG�v»f�OQPSJMLNCEPaD�L$jaIFO,JTO,P¶OQI�L(Y�L,OQP_�
OQI¶L�jaCgOQP j\L,CgI���OQI"LNJ¶]EG�L,DFJ"OQPaG'fMZ\L,IF~QG�U½j\L,IKJTCgf�]EG-O,x�L,P W CEUbG�PSJTC�J W � � CgJTZ DFOQv
G
fMZ\L,Pb~QGiCgP½JHZaG�P[mav V G4IHD�� V mbJ-�{C�JTZaO,mbJ¹UbC®�
f�ma]�J W �ÉDTL,v
ja]EG4D-ONx(Y�L,OQP L,PaU jbIHO,JHOQP
j\L,CgIHD{x}OQI{f�OQIFIHG4]qLNJHCEOQP9L,P\LN] W DHCgD�f�L,P V G�O V JML,CgPaG�U_� k ZaCED�DHG�f�JTCgOQPiG ®bjb]qL,CgPaD�ZbOd��JTZaCgD
CED�jºOQDFDHC V ]EG,�«�¬�
¬�® ¯±°[²�³+´�µt¶)°[· ¸º¹\»o´�³½¼�³+¹>» ¾�¿GÀYÁÂ°[»o´�µt¶)°[· ¸º¹>Ãk»>¼%³�»oÄ

@�~QL,DHG4OQmaD{�*ZaG4IHG4PaY,O�c V G�LNv f4OQmaPSJTG4ICMö� � OsL,PaU'L�~,G�OQv
G4JHIHCEf�L,]acQG�JTO¶DFf�CEPSJHCE]E]EL�°
JTCgOQP$f�O,maPSJTG�IyjaIFOdceCgUaG�U7L�j�OQDFCgJHCgcQG�CgPaUaCgf�LNJHCEOQP(ONxaL V G�L,v jaL,IFJHCEf�]gG�°öD`j\L,DFDTL,~QG�JHZaIHOQmb~QZ
JTZbG JML,IF~QG4J�� k ZaCED*CEPaUaCgf�LNJHCEOQP-f�OQPbDFJTC�JTmbJHG�U%JHZaG(DHCgv-jb]EG�DKJwjºOQDHDFC V ]gG�x}OQIFv ONxyL,P��@�Q
JTIFCE~Q~,G�I���Y[PaO��{PÅLND¡JHZaG§Ø�¼�½¾·wÁ4ú�¹�¼2� Û�ºU·À¿Ù¿�¹�º � k ZaG V G�LNv�f�O,maPSJTG�I
jaIFOdceCgUaG�U3L¾ÆS¦
jaD¡L,f4f�maIHLNJTG'DKJML,IKJ"JTCgv-G
IHG�x}G�IFG�Paf4Gx}O,I"DHm V DHG�|[maG4PSJ-JHCEv
G¹O,x Ê Cg~QZSJ¶v
G�L,DFmaIHG4v-G4P[JHD
ceCqLoDHf�CgPSJTCE]g]qLNJHCEPa~�ZaOeUaOQDFf�OQjºG�D$�ÏDHG4G(DHG4f4JHCEOQP �e�Ç§b���d� � k ZaG V G�L,vôf�O,maPSJ��bjbIHO�ceCEUaG4U V[W
JTZbCED(UaG�JTG4f4JTO,I��s�*L,D$PaG4G�UaG4U�JHO%f�OQPSc,G�IFJoj\LNIFJTCgf�]gG7f4OQmaPSJTD�CEP�JTZaG"DFj�G4f4JHIHOQv
G4JHG�I$CEPSJHO
L�cQG4ITL,~QGoj\L,IKJTCgf�]EG W CgG�]gUx}O,I{L¡~,CgcQG4P�G�cQG4P[J�f�G4PSJTITLN]ECgJ W �«�¬�
¬-« Å0Æ7³+Ä\ÄD¶)ÆÇ´k¶i¼%¶)¸a¼p¹\ÆÇ¹DÈÉ¸_Êo°(Æ�ÄD¶)´ Ëo°(Æp¼�³+¸)²+¶Ì·ÍÃk²-¼%³�Ëk²c³+¸)³-¼2Î¾)ÏkÐGÁ

��mbf�]EG4C�f�L,P¿f4OQ]E]gCEUaG¹LNJ¶cNL,IHCgOQmaD¶CEv
j\L,f�J"j\LNITL,v
G4JHG�IHD4� k O¾DKJTmaU W JHZaG'jaZ W DHCgf�D
O,x�jbZ\L,DHG4I�JTIHL,PaDFCgJTCgOQPaD4�:JTZbG¹v-L�®pCEv-L,]1cQO,]Emav
G¹CgD7UaG4DHCgIHG�Us���*OQPaDFG�|[maG4P[JH] W ��G�®pj�G4IHCË°
v
G�PSJTD�DHG4]EG�f�J�f�OQ]g]ECEDFCEOQPbD:�{CgJHZ-DFv¹LN]E]aCgv-j\LNf4J�j\LNITL,v
G4JHG�IHD4�[C��öG,���Ff4G�PSJTIHL,]ÿ
�OQI�ZaG�L,Up°¸OQP
f�O,]E]ECgDHCgOQPaD ONxwP[maf�]gG�C��¡rtO,I$ZaCE~QZbG�I�f�G4P[JHITL,]gCgJ W �ÏOQI�DHv-L,]g]EG�I�CEv
j\L,f�J�j\L,ITLNv-G�JTG�IT���`JTZbG
P[mav V G�IwONx´Pembf�]EG4OQPaD�CgP[JHG�IHL,f4JHCEPa~7CEPaf4IHG�LNDHG�D4�\L,DwUbOpG4D*JTZaG v"ma]gJHCEja]gCEf4CgJ W ONx´jaIHOeUamaf4G�U
j\L,IKJTCgf�]EG4D��wnpG�]gG�f4JHCEPa~
G4c,G�PSJTD��{CgJHZiZaCg~QZj\L,IFJHCEf4]EG�v"ma]�JTCEjb]ECEf4CgJ W DHG4]EG4f4JTD�v
OQIHG�f�G4PSJTITLN]
f�O,]E]ECgDHCgOQPaD��

k O%fMZ\L,IHL,f4JHG�IHCg��G"G�cQG4P[J�v�ma]gJHCEja]gCEf�C�J W L,PbUiJTO%Cgv-jb]EG�v
G�PSJ�v"ma]�JTCgja]ECgf�CgJ W JTIFCE~Q~QG4I��
��@�Q�Z\L,D�L$ja]EL,DFJHCEfwDFf�CEPSJHCE]E]ELNJTO,I:f4OQmaPSJTG4I�jºOQDFCgJTCgOQPaG4U¡Æ�f4vêUaO��{PaDKJTIHG�L,v�O,xtJTZbG{JTL,IK°
~QG�J LNPaU�Y[PaO��{P�LND k �p�n�¸J�f�OQPbDHCEDKJTD�O,xyJ·�*O-j\L,IFJHD��tG�LNfMZiCEPDFZ\L,jºG7O,x�L
IFG�f�JML,Pa~,ma]qL,I
j\L,IHL,]E]gG�]gG�jaCgj�G4UÆ	Â=�d��Â=�d¦¶v-v9�\ja]EL,f�G4UiD W v
v-G�JTIFCEf�LN]E] W L,IFOQmaPaUiL¡c,G�IFJHCEf�L,]´ja]qL,PbG
j\L,DFDHCgPa~¡L,]EO,Pa~"JTZaG V G�LNv ]gCEPaG JHIHOQmb~QZ%JTZaG$f4G�PSJTG4I{O,x´JTZaG(JTL,IH~QG�J��e�{CgJTZ9L¶Æ"v
v ~QL,j
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V G4J·�ÉG�G�P¿JTZbG�v9� k ��f4O�cQG�IFD�QÁóå� ÄF� ÆbÁÇõ�x}OQI"L,P ÄS°·UbG�jºG�PaUaG4PSJ¶x}ITL,f�JTCEO,P=O,x�L,� °
CEv�mbJTZ\LN]_L,Pa~,]EG,�a�bÁÂ�,�� ¬�Ñ��Q��µ\���bÁó§,¡IHG�DFj�G4f4JHCgcQG4] W �É��L,fMZ9Z\L,]�xyO,x:JHZaG$UaG�JTG�f�JTOQI{CgD
G�|[maCgjajºG�Ui�{C�JTZ�J·�ÉO¹jbZaO,JTO,v"ma]gJHCEja]gCEG4I*JTm V G�D"��R X�k DT��x}OQI{OQjbJHCEf�LN]`IHG�LNUaOQmbJ O,x�DFf�CEPe°
JTCg]E]ELNJTCgOQPaD��1npCg~QP\L,]gD�x}IFOQv V O,JHZ'Z\L,]gc,G�D�O,x k �¡L,IFG(IHG4|embCEIHG4U'JTO¶j\L,DFD{L"UaCEDFf�IFCEv
CEP\LNJHOQI
JTZbIHG�DFZaOQ]gU�JTO
x}OQIHv LÒ��¹�¸=Û�ºb¼�½¾·$ÛwýXÛwºU·À¿Ù¿�¹�º�����OQIHv-L,]E] W �bJHZaGoUaCEDFf�IHCgv-CgP\LNJHOQI*JTZbIHG�DFZaOQ]gUaD
L,IFG"DHG�J�DHO%JTZaLNJ(JTZbG"jaIHO V L V Cg]ECgJ W ONx*L-f�G�PSJHITL,]gCgJ W JTIHCg~Q~QG4I�x}OQI L,P�CEPSJTG4ITL,f�JTCgOQP�G4c,G�PSJ
UaCgU3PaONJ-G ®pf�G�G4U �d¦)Y%�F�·P3DFmafMZÅG4c,G�PSJTD4��JTZaG4IHG�L,IHGO�cQG4I
JHZaIHG4G�Z[maPaUbIHG�U fMZ\L,IH~,G�U
j\L,IKJTCgf�]EG4D�CEP'JTZbG k �¡L,f4f�G4jbJML,Pbf�G,�«�¬�
¬½Ó Ô Ãk²½¼�³cËk²c³c¸)³½¼�ÎÕ¼%Æ7³+ÄDÄ\¶)ÆÖ¾2×ÙØGÚtÛ�Á

�¸J�v¹L W Z\LNjaj�G4P�JHZ\LNJ�G4c,G�PiJHZaOQma~QZJTZbG k �¡f�G4P[JHITL,]gCgJ W JHIHCg~Q~QG�I�CgD{jaIHG4DHG�PSJ���JTZbG
DHjºG�f�JTIFOQv-G�JTG4I9�ÏjaIFCEv-L,IHCg] W UamaG%JHO�JTZaGLN��CEv�mbJTZ\LN]*P\L,IFIHO��{PaG4DHD¡O,x�CgJHD¶L,f�f4G�jbJTL,Paf4G��
~QG�JTD PbO¹IHG4f�OQPbDFJTIFmaf4JTL V ]gG7JTIHL,fMY[D��sL,PaU�JHZaGoG4cQG4PSJ$CED�O,x�PaO-maDHGox}OQI�JTZaG�L,P\L,] W DHCED4�Ñ�·P
JTZbG�R VV G�L,v?jºG�IHCgOpUs�pJTZbG(JTITLNfMYeCgPa~¶UaG�cpCgf�G$O,x´JHZaG(]ECgv-C�JTCgPa~oL,f�f4G�jbJTL,Paf�G�CgD*JTZaG$jaL,U
fMZ\L,v V G4I�� r\OQIoJTZaCgD¶IHG�LNDHOQP_��DHCgPaf�G�� �)� ¦p���ÉGIHG�|[maCgIHGL�ZaC�J¶CEP=JHZaGj\L,U¿fMZ\L,v V G4I
L,]gOQPa~"�{CgJHZLNJ{]EG�L,DFJwOQPaG�ZaCgJwDH]qL�J�CEP'G�L,fMZ�ONxyJHZaG�DHf4CEPSJTCg]E]qL�JTCEO,P-ZaOeUaOQDFf�OQjºG�D ¥ �¡LNPaU
¥ Æ=� i c é �è��Ó � � � k O�L,P\LN] W ��G-f�OQIFIHG�]ELNJTCgOQPaD7L,v
OQPa~iCgUaG�PSJHCEf�LN]Éj\LNIFJTCgf�]gG�D��1��@�Q
JTIFCE~Q~,G�IHDoOQP=UbOQm V ]gG-JTIHL,fMY�v"ma]gJHCEja]gCEf4CgJ W �X�·PÈJTZaCgD7�ÉOQIHYt� VSW �Ú<½¾Ûw·�ù×½¾·Ü��·$Û�ý0Û�ºU·À¿Ù¿�¹�º9L
IHG4|[maCEIFG�v
G�PSJ�O,x�L�J{]EG�LNDFJ�L�Ü�·$¸�¿�½ÿ¹$JTIHL,fMY%CED{LN]g�*L W D{v
G�L,PSJ��«�¬�
¬� ÝÂÊo¶)Æ�¶w»oÞD¹Bßàß>¶i¼p¹á¼pÆ7³cÄDÄ\¶)ÆÖ¾gâãjä�å âãgæ °[»o´ âãgæ Á

�·P¿JTZaG'ZaCg~QZ¿G�PaG4IH~ W Pembf�]EG4OQP¿f�OQ]g]ECgDHCEO,PaD��1JHZaGv¹LÙjFOQIHC�J W O,x�G�v
CgJFJTG4U j\L,IFJHCEf4]EG�D
L,IFG"jaCEO,PaD��a�·P¾��@ Qb�sJTZaG�jaIHOeUamaf�J$O,x�JTZbG�cNL,]ECgU V G�L,v9�sf4G�PSJTIHL,]EC�J W LNPaU�v"ma]�JTCEjb]ECEf °
CgJ W JTIFCE~Q~QG4IHD$jaIFO�cpCgUaG�D7L'DTL,v
ja]gG¶O,xwG�cQG�PSJHD��1DKJTIFOQPa~Q] W UaOQv
CEPaLNJTG4U VSW DFCEPa~,]EG¶jaCgOQPaD��
X G�L,DHmaIFG�v
G�PSJTD7O,xwY�L,O,PaD�LNPaUÈjaIFO,JTO,PaD��yG�DFj�G4f�CqLN]E] W JTZaG ¥ � k °·f�O,IHIHG4]qLNJHCEOQP¾DKJTmaUaCgG�D4�
IHG4|[maCEIFGÉL�UaG4UaCEf�LNJTG4UoJHIHCg~Q~QG�I4�T�¸J´CED`CEv
ja]gG�v
G�PSJTG4U V[W c,G4JHOQCEPa~{G�cQG�PSJHD:�{CgJHZ�PaO,JTCgf�G�L V ]EG
G�v
CEDFDHCgOQP�O,x*�*ZaG�IFG�PaYNO�c�]gCE~QZSJ CEP�JTZbG
v
G�UbCEmav �{CgJHZ�DHjºG�f�CEL,]E] W DFG�]gG�f4JHG�U�IHG�x}ITL,f�JTCEO,P
CEPbUaG�®�� �ÉW cQG4JHOQCEPb~�DFmafMZ G�cQG4P[JHD��wO,PaG'CED¡L V ]EG%JTO�~,G4J
IHCgU O,x�JHZaG']ECg~QZSJ¶j\L,IKJTCgf�]EG4D��
V G�f�LNmaDHG

�Q��JHZaG$�*ZaG4IHG4PaY,O�c%jbZaO,JTO,PaD*O,xsx}IHG�|[maG4Paf W�ç L,IFG G�v
CgJFJTG4U VSW JTZaG�v-G4UaCEmavê�{ZbG�P
JHZaG'fMZ\L,IF~QG�U¿j\L,IKJTCgf�]EGZ°óD7cQG�]gOpf4CgJ Wgè G ®bf4G�G4UaD
JHZaG'jaZ\LNDHG'cQG4]EOef�CgJ W O,x�G�]gG�f4JHIHON°
v-L,~QPaG�JTCgf"�wL�cQG4D��{CgJHZ�x}IFG�|[maG�Pbf Wéç CEP¾JTZaLNJov-G4UaCEmav9é è�ê ã �P��� ç ���´�{ZaG�IFG��� ç �*CEDwJHZaG�IHG�x}ITL,f�JTCEO,P9CgPaUaG ®#D

�p�{v
OQv
G�PSJML�O,x_JHZaG�UbCg¯�G�IHG4PSJwj\L,IKJTCgf�]EG4D�CEP¡JTZaG�UaG4JHG�f4JHOQI"°öDwLNf�f�G4jbJMLNPaf�G$LNIHG�v¹L,UbG
PaG�L,IH] W G�|[m\L,] V[W JTZbG¹DHjºG�f�JTIFOQv-G�JTG4I"OQjbJHCEf�D4�1DFO�JTZ\LNJ7JTZaG-UaCg¯�G�IFG�Paf4G�D"CgPÈJTZbG
c,G�]EOef�C�J W L,IFCEDFG$DHOQ]gG�] W¹V G4f�L,mbDHGoO,x:JHZaG�j\L,IKJTCEf4]EG$v-L,DHD4�



���

A(G4JHG�f�JTOQI loLND R�IHG4DHDFmaIHGN�sLNJHv�� � µ ± j
� � rtIFG�OQP¾�d�� �e� ¥ S W S � �p�Çõ òb�óò]Â{���e³�Ã �,�Ç§ òb�ö �d�p���
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k L V ]EG"�p���Qé k ZaIHG4DHZaO,]EU�v
OQv-G4PSJML���l�G�©�ªNf���O,x�f4OQv
v-OQP�fMZ\L,IF~QG�U�j\LNIFJTCgf�]gG�D�x}O,I � �
L,PaU � �p�
ÃÈ¼ ê Ã � ¼�� ÃÈ¼ ê �~S ê �ë x}maPaf�JTCEO,P k IHCg~Q~QG�I
l$G4©�ª�f l�G�©�ªNf CgP%JTZaG$JTIFCE~Q~,G�I v-OeUaG

� � � �
a��� �b�ö CE~QPbOQIHG4U CE~,PaOQIHG4U PaO¹�*ZaG4IHG�PbY,O�c V CqL,D
a��� �b�ö c,G4JTO c,G4JHO µ³����cQG�JTO
õp�Çõ �b�óò CE~QPbOQIHG4U CE~,PaOQIHG4U PaO¹�*ZaG4IHG�PbY,O�c V CqL,D
õp�ó§ �b�Çõ CE~QPbOQIHG4U c,G4JHO µ³����cQG�JTO

k L V ]EG��p�Â�eé=r\maPaf�JTCEO,PaD%O,x$JHZaG��*ZaG�IFG�PaYNO�c�UaG4JHG�f4JHOQIHDCgP JTZaG�JHIHCg~Q~QG�I
x}OQI¹cNL,IFCEOQmaD
v
OQv-G4PSJTmav DHG4JFJTCgPa~QD

��@�Q=Z\LND¹J·�*O½�*ZbG�IHG4PaY,O�cÅJHZaIHG4DHZaO,]EUÅUaG�JTG4f4JTO,IHD���Y[PaO��{P¤L,D � ��L,PaU � �p� k ZaG
CEPpx}OQIHv-LNJTCgOQP�O,P"JTZaG4CEI�JTZbIHG�DFZaOQ]gUaD�L,PaU¶x}maPaf�JTCgOQPaD�CEP"JHZaGwJTIFCE~Q~,G�I��,f�OQ]g]EG�f�JTG4U¶CEP"JML V ]EG4D
�p���oL,PaUi�p�Â�e�aCE]g]EmaDKJTITL�JTG�DÉJTZaG4CEI�maDFG,�«�¬�
¬-ì í�î§¶Í¹DÈs¼�Êo¶ï¼pÆ7³cÄDÄ\¶)Æ�·�¹H´k¶)î

k ZaG�U\LNJTL"j�O,CEPSJTD*x}O,I�jam V ]gCEDHZbG�U'DHCgPa~Q]gG(j\L,IKJTCEf4]EG�UaCEDKJTIHC V mbJHCEOQPaD*f�OQv
G x}IHO,v JTZbG
µtðC�ä�����ÙÓ � � i c é �oJTIFCE~Q~QG4I�v-OeUaGN�af�OQv
ja]gCEv
G�PSJTG4U'CEPf�L,DFG�O,x��*ZaG4IHG4PaY,O�ccQG�JTO
VSW G4CgJTZbG�I �� ���9�� �-O,I �� �-x}O,I(f�OQ]g]EG4f4JTCgOQPiONx*±�� ¼�DTL,v
ja]gG�D¡�}DHG�G¶DFm V DFG�f4JHCEOQP��p�öa�ö[���
r\OQI{G�L,fMZ�DHG�JHJTCgPa~¹ONx1JTZbG7DFj�G4f4JTIFOQv
G4JTG4I"°öD LNPa~Q]EGoL,PbUiv-L,~QPaG�JTCEf(uaG�]EUs�tJHZaGoU\LNJML¶�*L,D
JMLNY,G�P��{CgJHZÈL,PbU��{C�JTZaOQmpJoJHZaG¹�*ZaG�IFG�PaYNOdc�cQG�JTOa�´JTO9maPaUbG�IHDKJML,PbUÈJTZaG
G4¯�G�f�J�ONx*JTZbG
]qL�JHJTG4I���µyð[�ê���"LNPaU¶µmð �UÓ � � i c é �o��U\LNJTL�CEDÉCEPaDKJTIFmav-G4PSJML,]ºCEP-maPaUaG4IHDFJTL,PaUaCgPa~
JTZbGoG�¯sG4f4J�O,xÉ� �¡L,PbU�Ó � � i c é �o�7O,P9JHZaG�v"ma]gJHCEja]gCEf4CgJ W O,xyJTZaG�DHL,v-jb]EG,��_ö�ñ ��{�"�4�$��!

A(maIFCEPa~oL7IFmaP_�pLoP[mav V G4IÉO,xsG�]gG�f4JHIHOQPbCEf�D�IHG4~QCEDKJTG4IHD �uÜ���¼�½ÿ¹�ºêÜ��1�ÉOQma]EU V G{maDFG�U¹JHO
f�O,maPSJ$j\L,IKJTCEf4ma]qLNI�G�cQG4P[JHD�� V G�CgPa~%IHG4DHG�J�LNJ�JTZaG V G�~,CEPaPaCgPa~¹ONx�G4c,G�I W DHjaCg]E]�� k ZbG�CEI�CEPp°
x}OQIFv¹LNJHCEOQP¶CgDÉG4DHDFG�PSJTCEL,]ºx}O,I�DFG4JFJTCEPb~�maj¹L,PaU¹v-L,CgP[JTL,CEPbCEPa~ JHZaG O,jbJTCgv¹L,]bIHmaPaPbCEPa~of�OQPe°
UaC�JTCEO,PaD��´L,PbU�x}OQI$O V JML,CgPaCEPb~'jaIHO V L V CE]gCgJHCEG�D�O,xwjbZ W DFCEf�LN]E] W v-G�L,PaCgPa~,x}ma]:G4cQG4PSJTD�}G,�ö~a�g�
f�IFG�LNJHCEOQP O,xoLÈY�L,OQPÅCgP3JHZaG9Óhæ « Óhæ9f4OQ]E]gCEDHCgOQPt�7x}IFOQv JTZaG�UaLNJMLb�¦�·P¨j\L,IKJTCEf4ma]qLNI��
JTZbG7G ®bjºG�IFCEv
G�PSJMLN]ECEDKJ{PaG�G4UaD JHO-Y[PaO�� JTZbG7P[mav V G�I�O,x V G�LNv j\L,IFJHCEf4]EG�D{f4IHOQDFDHCEPb~-JTZbG
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JMLNIH~QG�J-O�c,G�I-JHZaGJTCEv
G'O,x O V DHG4IFcNLNJHCEOQP S �¨npO,v-Gx}ITL,f�JTCgOQP¿O,x JHZaG9JHCEv
G,��JTZaG9U\LNJTL
L,f4|embCEDHC�JTCgOQP3D W DFJTG4v CgD V maD W Z\L,PbUa]ECgPa~�JHZaG9CEPaf4OQv-CgPa~¾CEPbx}O,IHv-LNJTCgOQP¿L,PaU½JTZaG�PaG4�
U\LNJTL%f�L,P�PbO,J V G"IHG4f�OQIFUaG�U_� k ZaG"JHIHCE~,~QG�IFD(v¹L W�V G�jaIHG4DHG�PSJHG�U_� V mbJ(PaO,J�L,f4f�G4jbJTG4U_�
k ZaCgD CED{JTZbG�Á�¹�¼xÁ�Û�·ò�X¹�O,x�JHZaG"G�®pjºG�IFCEv
G�PSJ���L,PaU�C�J f�L,P V G�]EL,IH~QG�x}OQI�DHOQv
G7JHIHCg~Q~QG�I
f�O,PaUaCgJHCEOQPbD�� k ZaG ÌJ� ð �eé DFf�L,]gG�I�IFG�f4OQIHUaD V G�L,væf�OQmbP[JHG�I"f4OQCEPbf�CEUbG�Paf4G�D"O�cQG4I�JTZbG
]EC�cQG °·~SLNJHG�UJTCgv-GN�*@ ]�JTG4IHP\LNJHCgc,G�] W �\OQPaG7f�L,P�f�OQmaPSJ V G�L,v f�OQmbP[JHG�I�f�OQCgPaf�CgUaG�Pbf�G�D�f�OQPe°
JTCgP[maOQmaDF] W L,PaUs��Y[PaO��{CEPa~iJHZaG¹IHLNJTCgOiO,xwjaIHG4DHG�PSJHG�Utª,LNf�f�G4jbJTG4U½JHIHCg~Q~QG�IFD��:f�OQIFIHG�f�J"JTZbG
V G�L,vùf4OQmaPSJ{x}OQIwJTZbGoUbG�L,UJTCgv-GN��_ö'ó 2�)�� �� ���"� ��� ���$�����
�

k ZaG npC¶j\L,U»L,IFITL W �"CgPaDFJTL,]E]gG�U����Nf�v UaO��{PaDKJTIFG�L,v x}IHO,v JTZbG¿JTL,IH~,G4J�CEPaDFCEUaG
JTZbG-u\IFDFJ"UbCEjºOQ]EG¡v-L,~QPaG�J��1v
G�LNDHmaIFG�D�CgOQPaCg��LNJHCEOQP¾G�PbG�IH~ W ]gOQDHDoO,x�fMZ\LNIH~QG4U j\L,IFJHCEf4]EG�D
�)� g �J�)���wCEP9CgJTD ¦p�d�¡ÆQ�Q��	_vùJTZbCEfMY�npC´j\L,UaD4� k ZaG�UaG�JTG4f4JTO,I f�O�c,G�IHD��QÁÂ¦;��Ä¶� ÆbÁóÆ
L,PaU½�dµ¤L,��Cgv"mbJTZaL,]E] W �¾z�L,UaCqLN]E] W �:JHZaG%j\L,UbD¡L,IHGL,IFITL,Pb~QG�U=JHO V G¹x}IHL,~Qv
G�PSJTD¶ONx���ò
IHCgPa~QD¡�{CgJHZÅG�|[m\L,]�jaDFG�maUaO,ITL,jaCgUaCgJ W f4Odc,G�IHL,~QG¿�}DHG�G�r1CE~a�Ç�p�Ç��� �¢@���Cgv"mbJTZaL,]E] W �ÉJHZaG W
f�O,PaDFJHCgJTmpJTG'ÆS�9DHG�f�JTOQIFD��{CgJHZ=G�|[m\LN]�L,Pa~Qmb]qL,Iof�O�cQG4ITL,~,G,�§'�°·G�]gG�f�JTIHO,PaD���jaIFOpUbmaf�G4U V[W
JTZbG�Óeæ�P[maf�]gG�C�O,x�JHZaG V G�L,vÙG�DHjºG�f4CqL,]g] W f�OQjbCEOQmaDF] W CEPiJHZaG"JMLNIH~QG�J��`L,IFG¶DF�ÉG�jbJ7L��*L W
JTO�OQPaG$DHCgUaG VSW JTZaG(v-L,~QPbG4JTCgf�u\G4]EU'O,x`JHZaG u\IFDFJ{UaCgj�O,]EG��

¢
�QÁóòZ�¤CEP¹JHZaG(DKJTIHO,Pa~"u\G�]gU

DHG�JHJHCEPa~[� � � G�f�L,maDHGoJTZaG�G4PaG�IF~ W DHjºG�f�JTIHmbvÙONx�'�°·G4]EG�f�JTIFOQPaD{CED{UaOQv
CEPaLNJTG4U V[W ]gO�� G�Pe°
G�IF~QCEG4D��QJHZaCED�DK�*G4G�jaCgPa~7G�¯sG4f4J�O,xºJTZbGwu\G�]gU
]gG�L�cQG4D�JTZaG�O,JHZaG�I�ZaL,]gxºIHG4]qLNJHCgc,G�] W f4]EG�LNP-LNPaU
maDFG4x}ma]ex}OQI:v�ma]gJHCEja]gCEf�C�J W LNP\L,] W DFCED�� k ZaG*L,v-jb]ECgJHmaUaG4D1L,IFGÉIFG�L,U�OQmbJ V[W @ X R�^´��ñ M ÆQ�ZO
L,PaU¹UaCE~QC�JTCg��G�U VSW ��°·z�@ X n��Ï]ELNJTG4I*A$z{@ X n@MöÆp�,O��bDHG4G�npG4f4JTCgOQP�p� � � � �ÉW û��'��Ú�ùH¼�¸a��ý	¾O,x1L¹npCsj\L,U¶Ã��ÉGo�{Cg]E]�v-G�L,P'JTZaGoL�cQG4ITL,~QGoP[mav V G�I{O,xyJTIHL,fMY[D�ZbCgJHJHCEPa~"JHZaG�j\L,U_é	 o ôõ �Lö%÷\ø �Zù�± ���p�Â�,�

�{ZaG4IHG ø ��CED$jaIFO V L V Cg]EC�J W ONx*Z\L�ceCEPb~rù{ZaC�JTD$CgP¾JHZaG¡j\L,U_� k W jaCEf�L,]E] W �`CgP�JTZaG¡f�G4PSJTITLN]JTIFCE~Q~,G�IwIFmaPaD��\JHZaG�Opf4f�maj\LNPaf W CgD�DHOQv
G4�{Z\L�J L V O�cQG¡� ª �
k ZaG$fMZ\LNIH~QG(f4OQ]E]gG�f�JTCEO,P
JHCEv
G�x}OQI*L¶ÆQ�Q�y	]l j\LNJTZ']gG�Pa~NJTZ%CgP-JTZbG�npCsCgDÉJ W jaCgf�L,]g] W

����°��,�PaDÆM ÆQÆ�O��@ X R�^´��ñ Z\LND�òQ�,�9JTOi§Q�Q�PaD�jºG�LNYeCgPa~�JHCEv
G�MöÆQ��O��9A(maIHLNJTCgOQP¾O,x
S f[5#$ú:�3'3F$'"4,+:�.U3F$ûJLR�.4:;&+&+*�E :�.4<Õ.4*�,É$'S�$'&+1Ç$'S�$�.P,�"4&+*�<4!43F$�RÉ,-&c:�3+n�RüJ�.Ç,+5#$R-"%$�3F,-&+*/Kk$',-$'&�ý
ÃFþ JLR(<#$Fb§.4$�<�Xq*�&[$�:�3�5�"§:�< JL.W:�R+:�K�"U89$�*�Xi$'S�$�.,+R'^ª v\.r$�R-,+JLK�:;,-$tXZ*�&
*�&cJL$�.,+:;,+J9*/.7ÿMXZ*�&
�a*/JLRcR-*/.4JL:�.z<4JLR-,-&cJLOU!#,+J9*/.s*�X[54JL,+R'6 þ�� �yK�$�:�.4R,+54:;,("4&c*�OU:;OUJL8LJL,�1�*�Xi54:�S�JL.#NW��*�&DK�*�&+$G54J9,+R@JLR�� � �����	� � � ��
��� � � � ������� |��26UJ�^}$�^),+5#$<#$',-$�3F,-*�&�6pJL.�X]:�3F,'6§JLR(Kk$'&c$�891tR+$�K�J���*�3'3'!#"UJ9$�<�^



�d�

Si
�

Pb target

T0
�

a)�

b)
�

r1Cg~QmaIHG��e�Â�pé1��@�Q7v�ma]gJHCEja]gCEf�C�J W UaG4JHG�f�JTOQI�f�OQv
ja]gG�®�é�LS�1JHZaG�]gG�L,U¶JTL,IH~QG�J��SJTZbG neCºjaL,U
L,IFITL W L,PbU=JTZaG k ��DHf4CEPSJTCg]E]ELNJTOQIFD"D V �7JHZaG%DFG4JTmbj3G ®bjºOQDFG�U¿JTO¾L�DHCgv"ma]ELNJTG4U z�À X A
R Vt« R V G4c,G�PSJ��

L,PinbR�nDFjaCE]g]s�*L,D�L V O,mbJ{a�Çõ¡D4�tL,PaU���@ ,¡�*L,D{J W jaCEf�L,]E] W OQjºG�IHLNJTCgPa~¡LNJ�����°·[��Â���� ©
V G�L,v j\L,IKJTCEf4]EG4D�jºG�I�DFjaCE]g]�� k ZaG¹JTZbCEfMY,G4DFJ
R V JML,IF~QG4J�maDHG4U¿Z\L,U �b�ó�QÆ,iCEPSJTG4ITL,f�JTCEO,P
jaIFO V L V Cg]EC�J W x}OQI¡JTZaGiR VÅV G�L,v9� k ZbG�IHG�x}OQIHGN�wJTZaG9J W jaCEf�L,]�IHLNJTG9O,x$v
CEPbCEv"mav V CqLND
CEPSJHG�ITLNf4JTCgOQPaD �*L,DoL,]��wL W D V G4]EO��»Æb�¡Y ¥ �,�´C��öG,�oOQP�L�cQG4ITL,~QG
ÆS��	��
jºG�I$CEPSJHG�ITLNf4JTCgOQP_�
L,PaU9jaCg]EG�°¸maj%�*L,D{ZaCE~QZb] W mbPa]ECgY,G�] W �

k ZaG{U\LNJTL(x}IHOQvBJTZaG�UaG�JTG4f4JTO,I��*L,D�maDHG4U-CgP"JTZaG�JHG�®eJTmaIFG�L,P\L,] W DFCED�O,xtJHZaG{Z\L,UaIFOQP
jaIFOpUambf4JTCgOQP��}maDHCgPa~�JTZaG¹U\LNJML�IFG�f4OQIHUaG4U¿CEPÅ� ��� [����L,PaU CEP=JHZaG'L,PaL,] W DHCgD�O,x�v
G�DFOQP
jaIFOpUambf4JTCgOQP$CEP$JHZaG�Óeæ « Óeæyf�OQ]g]ECEDFCEOQPbDºJHO�PbOQIHv-L,]ECg��G:j\L,IFJHCEf4]EG W CEG4]EUaD�� JTZaG�� �)� ¦*U\LNJTLS���
�·P¹JHZaG(]qL�JHJTG4I�f�L,DFG,�bJHZaG DHL,v-G�UaG4JHG�f�JTOQI��wL,D*maDHG4U'CEP¹C�JTDÉDHG�f4OQPaU'IFmaPaPaCgPa~�jºG�IFCEOeU_�pDFO
JTZaLNJ�ITL,UaCELNJTCgOQP¡U\L,v-L,~QG��*L,DÉPbO,JTCgf�G�L V ]EGN���·P V O,JHZ¹f�LNDHG�D4�bv
OQIHG{CgPbx}OQIHv-LNJHCEOQP"O,P-JTZbG
UaG�JTG�f�JTOQI�L,PbU�C�JTD�fMZ\L,IHL,f4JHG�IFCEDFJHCEf4D{�{Cg]E] V G�~QC�cQG�P9CEP%JHZaGoL,jajaIFOQjaIFCqLNJHG$DHG�f�JTCgOQPaD��
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@ v-L,~QPbG4J�D W DFJTG4v0O,x\J·�ÉO$UaCgj�OQ]gG�D:L,PaU�JHZaIHG4GwDHmbj�G4IHf�O,PaUamaf�JTCgc,Gwx}Opf4maDHCgPa~(|[m\L,Ue°

IHmbj�OQ]gG�D4�sJTOQ~,G4JTZbG�I(�{CgJHZ�L¹JTITLNfMYeCgPa~f�OQv
ja]gG�® ��L%j\L,U¾fMZ\LNv V G4I��_JHZaIHG4G¶ZaCE~QZb] W DHG�~�°
v
G�PSJTG4U»DFf�CEPSJHCE]E]ELNJTCgOQP�ZbOpUaO,DHf�O,j�G4D ¥ �p� ¥ Æb� ¥ ¤L,PaU J·�ÉO�DKJTIHCgj¬fMZ\L,v V G�IFD��¶DHG4G
r1Cg~a�Â�e�g�d�$jaIFOdceCgUaG�D¶v
OQv
G�PSJTmavæIFG�DHO,]EmbJHCEOQP=ONx��b�Â��YæOQI V G�JHJTG4I�x}OQI�L,]E]�DHjºG�f�JTIHO,v-G °
JTG4I(DHG�JHJHCEPa~QD4� k ZaG"|[m\LNUaIHmajºOQ]gG�D$L,]g]EO�� x}OQI�J·�*O'v
OeUaG�D�O,x�x}Opf4maDHCgPa~;�c,G�IKJTCEf�L,]�LNPaU
ZaOQIFCE�4OQPSJML,]�� k ZaG(UbCEDFJHCEPaf�JTCgOQP V G4J·�ÉG�G4P'JTZaG4v ja]EL W D*L�IHO,]EG�CEP ¥ � k L,P\L,] W DHCED,DpCgP¹JTZbG
DHCgPa~Q]gG7j\LNIFJTCgf�]gG7LNP\L,] W DFCED{JTZaG7ZaOQIHCg��OQPSJTL,]´v-OeUaG�ZaL,D(L,]��wL W D V G�G4P�maDFG�U_� k ZbG�DHjºG�f °
JTIFOQv
G4JTG4I$L,f4f�G�jpJTDofMZ\L,IH~,G�U¾j\L,IKJTCEf4]EG4D(O,x*L%DHCEPb~Q]EG"fMZaL,IH~QG
LNJ$L'JHCEv
G,� k ZaG¡v¹LN~QPaG4J
D W DKJTG�v CEDov
OQmaPSJTG4U=OQP=L9IHO,JTLNJTCgPa~9ja]qLNJFx}OQIHv L,PaU��*L,D"O,j�G4ITLNJHG�U=L�J7J·�ÉO�L,Pa~,ma]qL,I
jºOQDHC�JTCEO,PaDo�ÏQ-L,PaU���Æb��v
ITL,U\��� k ZaG7UaLNJML
L,P\L,] W ��G�U�L,IFGoJTL,Y,G4P��{CgJHZ9J·�ÉO¹UbCg¯�G�IHG4PSJ
u\G4]EU¶DFJHIHG4Pa~,JTZbD��J�·P¶JTZaGÉ�*G�L,Y�u\G4]EU¶v
OpUaGN�QDHjºG�f�JTIFOQv-G�JTG4I�L,f�f4G�jbJHD�fMZaL,IH~QG4U¶JTITLNfMYeD�CgP
JTZbG7v
OQv
G�PSJTmav ITL,Pb~QG7ONx�ÆbÁóÆ-Ã�¼�Ã¤¦pÁ��7l�G�©�� ã �ºL,PaU9O,x�òbÁóÆ¡Ã=¼iÃ � ÁÇõ
l�G�©�� ã CgP
JTZbG�DFJHIHOQPb~-u\G4]EUiv
OeUaG,� k ZaG4DHGoJ·�*O¹uaG�]EU�v-OeUaG4D L,IFG�O,x JHG�P�f�L,]g]EG�U �KJHZaG7%l�G�©�ªNf,

L,PaU �KJTZaG�§%l$G4©$ªNf"
%DFG4JFJTCEPb~QD��ºIHG4DHjºG�f4JHCgc,G�] W �(^`Oef�LNJHCEOQP9O,x�JTZbG"L,f4f�G�jpJML,Paf4G¶L,IFG�L¹CgP
ITLNjaCEUaC�J W�E LNPaU%JTIHL,PaDFc,G�IFDHG$v
OQv-G4PSJTmav ¼HG9cNL,IHCgG�D��{CgJTZ-u\G�]gU%DFJHIHG�Pb~,JTZ_�aL,IHv L,Pa~Q]gG,�
L,PaU¿j\LNIFJTCgf�]gG¹v-L,DHD4��L,D¶CED"DFZaO��{P3O,P¿r1CE~a���p�óÆb��r\OQI"± L,PaU=µ���JHZaGL,f�f4G�jbJTL,Paf4G�D
L,IFG�]gOpf�LNJTG4U
�{C�JTZaCgP-OQPbG maPaC�J�O,x E L,IFOQmaPaU
JTZaG�f�G4P[JHG�I�°·O,xq°¸v¹L,DFDÉIHL,jaCgUaCgJ W ONx_JTZaG nbR�n
Óhæ�Óhæ�D W DFJTG4v6� E)�=��o �eÁ � �,�"!��

k ZaG
v¹LN~QPaCgJHmaUaG¶O,x�JTZbG-DFj�G4f4JTIFOQv
G4JTG4I"°öD�LNf�f�G4jbJMLNPaf�G-CED$]qLNIH~QG4] W IFG�DKJTIHCgf4JHG�U V[W
JTZbG
xÏL,f�JTOQIh¬�Ñ#�,��µ��}J W jaCEf�L,]E] W L,IFOQmaPaUÈ�b�ó�S�Q� IHG4jaIHG4DHG4P[JHCEPa~iP\L,IHIFO��{PaG�DFD�O,xÉJTZaG
L,� °
CEv�mbJTZ\LN]�f�O�cQG4ITL,~,G,� � CgJTZbCEP�JTZbG
DFj�G4f4JHIHOQv
G4JHG�I"°öD7L,f�f4G�jbJTL,Paf�G-LNJ{¼HG o �pÁó�l$G4©�ª�f
x}OQI�L¹v
CEUaIHL,jaCEUbCgJ W jbCEOQP_�tJTZbG�IHG4v¹LNCEPaCgPa~¶xÏL,f4JHOQIHD��*OQmb]EU�L,v
OQmaPSJ�JTO'L V OQmpJ(�b�Ç¦p�/�·P
JTZbG"]EO��¬L,Pb~Q]EG7DHG4JFJTCgPa~%UamaIFCEPa~
JTZaGNÓeæ$IHmbP_�_L-JHmaPa~QDKJTG4P�f�OQ]g]ECEv-LNJHOQI��}JHZaG"DFO%f�L,]g]EG4U
�$jHL��{D�
S�$�*L,D�CgPSJTIHOeUamaf4G�U=CgPSJTOJTZaG-v¹L,~,PaG4JoD W DKJTG�v CEP�OQIHUbG�I�JTOiIFG�Uambf�G-JHZaG¹v�ma]�°
JTCgja]ECgf�C�J W ONxÉJHITL,fMY[D�CEP�JHZaG¡DHjºG�f4JHIHOQv
G4JHG�I4��¸JTD�G4¯�G�f�J7O,P¾JHZaG
L,f�f4G�jbJTL,Paf4G-Z\LND V G4G�P
f�O,v-jampJTG�U'ceCqL X OQPSJTGo�wL,IF]EO¶L,PbU9f4OQIHIFG�f�JTG�Ux}OQIwCgP¹JTZbG�L,P\L,] W DFCED4��@ v-O,IHG(UaG�JML,Cg]EG4U
UaCgDHf�mbDHDHCgOQP9O,x:JHZaG�DFG7CgDHDFmaG�D��{CE]g] V G$~QCgc,G�P9CEP�npG�f�JTCgOQP9Æb�g�,��_ö# � �(�"	�! �¡+ ��������������� �����(	'���%$��{�7���4�-	«�¬'&�¬�® Å0Æ�°(¸7ÞH³�»oÄá°[»o´ ¼%³�·�¶ ¹\È)(y³cÄ\Ê>¼

k ZaIFG�G'ZaCg~QZa] W DFG�~Qv
G�PSJTG4U¿DHf�CgPSJTCE]g]qLNJHCEPa~ZaOeUaOQDFf�OQjºG�D9� ¥ �p� ¥ ÆåM Æ,�O�� ¥ [��LNPaU
JTZbIHG�Gov"ma]�JTC��{CEIHG jaIHOQjºOQIKJTCEO,P\L,]_fMZ\LNv V G4IHD�� X9� R����w�{CgJHZ�f�LNJTZaOeUaG °·DHG4~Qv
G�PSJ IFG�L,Ue°

!'f[5#$�J9&_"%$�3'!48LJL:;&+*½OU:�.4:�.4:�,�R+54:;"%$�JL.H,+54$ � G :�.4<.-GS;:;&cJL:;OU8L$�R_JLRa<4!#$B,-*�,+5#$(3F*/.4R-,-&c:�JL.P,'6JLKk"%*/R-$�<m*/. � G :�.4< �0/ OP1t3F*/.4R-,+:�.43F1t*�X_K�*/Kk$�.,+!UK � ÿ � G S21 �0/ S3� � S3�547698;:=< 6#:�.4<�6<4J��%$'&+$�.P,+JL:;,+JL.#N#6�XZ&+*/K?> �A@ >�- � � */.4$GN�$',+RB> � G @ >�- � ���C/D.@E� G�F � ^
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r1Cg~QmaIHG¶�p�ÇÆpé(@ f4f�G�jpJML,Paf4G
L,IHG�LONxÉJHZaG¡��@�QDHjºG�f4JHIHOQv
G4JHG�I$CgP�JTZaG¡]qL V OQIHLNJTO,I W ITL�°
jaCgUaCgJ W	E L,PaU'JHITL,PaDKcQG4IHDHGov
OQv-G4PSJTmavB¼HGy� k O,j_é�CEP'JTZbG(�*G�L,Y%u\G�]gUv-OeUaG�D V ONJHJTO,v�é
CEP'JHZaG�DFJTIFOQPa~¶u\G4]EU9v-OeUaG,�
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r1CE~,maIHG��e�Â¦pé X G�L,PaD�O,x:j\L,IKJTCEf4]EG(CgUaG�PSJHCgu\f�LNJTCgOQP'CEP'JTZbGoDKJTIFOQPa~¡u\G�]gU9DFG4JFJTCEPb~QD

OQmbJ��ÏL
j\LNUifMZ\L,v V G4I��ºR�� ��LNPaU9J·�ÉO¹DKJTIFCEj9fMZ\L,v V G�IFD��sna� ��LNPaU�na���e�ºG�L,fMZiZaL�ceCgPa~
L"ja]EL,PaG$O,x´cQG4IFJHCEf�LN]`L,PaUL¶ja]EL,PaG(O,xyZaO,IHCE�4OQPSJML,]�DFJHIHCEjbDM�Éx}OQIFv?JHZaG(JTIHL,fMY[CEPa~¡D W DKJTG�v�©
�ÏDFG�G9r1Cg~a� �p���d� � �·P½��@�Qa��v-L,~QPaG�JTD¶L,PbU¿JHITL,fMY[CgPa~�UaG4JHG�f�JTOQIFD-LNIHG'DHG4j\L,IHLNJTG4U3CgP
DHjaL,f�G
DHO'JTZaLNJ�JTITLNfMYeDoO,xÉfMZ\L,IF~QG�U�j\L,IKJTCEf4]EG4D�L,IHG¶DKJTITLNCE~QZSJ�� k ZbG�IHG-L,IFG
PbOJHITL,fMY[CgPa~
UaG�JTG�f�JTOQIFD�CgP'JTZaG$JMLNIH~QG�J�L,IHG�L V G4x}O,IHG$JTZaG�v-L,~QPaG�JTD4�

k CEv
G*ONx Ê CE~QZSJ�v
G�LNDHmaIFG�v
G�PSJTD��{C�JTZ¡L,f4f�maIHL,f W PaO,J��ÉOQIHDFGwJTZ\LNP'���Q�(jaD�LNIHGwjºG�I�°
x}OQIFv-G4U
ceCqL ¥ �e� ¥ ÆXM Æ,�O��S�{CgJHZ-JTZbG(�*ZaG4IHG4PaY,O�c V G�L,v�f�OQmbP[JHG�I �ÏUaG4DHf4IHC V G�U¹L V Odc,G CgP
DHG4f4JHCEOQPô�e�óa���d� V G�CgPa~$JTZaG{DHO,maIHf4G�O,xºJTZbG�DKJML,IKJ�JTCgv-GwIFG4x}G4IHG�Pbf�G{�{CgJTZ-ÆS¦(jaD�L,f4f�maIHL,f W �©FegJL,+5WVYX9Zm:�.4<[VYX�\�<4:;,+:�60]"ZkE�:�R\.#*�,[1�$',D!UR-$�< JL.�,+5#$H*_^mJL.#$�:�.4:�891�R+JLR�^
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k ZaG(ZbOpUaO,DHf�O,j�G4D�L,IHG�DHG4~Qv
G�PSJTG4UL,]EOQPb~7JTZbG v
OQv-G4PSJTmav¶°·DFG�PaDFCgJTC�cQG�f�OeOQIHUbCEP\LNJHG7�ÏC��öG,�
ZaOQIFCE�4OQPSJML,]g] W �{CgPSJTO-c,G�IKJTCEf�L,]1DF]qLNJHD��_DFmH�
f�CgG�PSJT] W P\LNIHIHO��BDHOLND�JTO V G¶L V ]EG7JHO%UaG�JTG�f�J
j\L,IKJTCgf�]EG�j\LNCEIHD��{C�JTZiv
OQv
G�PSJTmbv UaCg¯�G�IFG�Paf4G�O,x�¦,� i ��µ�� ã LNJÉ¼ o ����áe��µ�� ã CEP9UaCgxq°
x}G�IFG�PSJ�DF]qLNJHD�� k ZbGwDHf4CEPSJTCg]E]qL�JTCEO,P$]ECE~,Z[JyCgD1IHG�L,U"OQmpJ1x}IHO,v¬JHOQj¶L,PbU V ONJHJTO,v O,xtG�L,fMZ¶DF]qLNJ
VSW J·�ÉO
R X�k D��aDFO"JTZ\L�JwDHG4PaDHC�JTC�cpC�J W JHO�JTZbG cQG4IFJTCgf�L,]�f�OeOQIHUbCEP\LNJHG�CgD*~SLNCEPaG4U¹x}IHOQvôJTZbG
f�O,v-j\LNIHCEDFOQP��}JHZaOQma~QZ-IHG4PaUaG�IFG�U%O V DHOQ]gG4JHG{�{C�JTZ¡JTZaG�L,UaUbCgJTCgOQP¡O,xsJHZaG�DFJTIFCEj
fMZ\L,v V G�IFD
x}OQIwJHZaGhÓeæ�IHmaPaPbCEPa~[� �

k ZaG���@ Q X9� R��*D'v-G�L,DHmaIFGiCgOQPaCE��LNJTCgOQP¿G�PaG4IH~ W ]EO,DHDHG4D%O,x�fMZ\LNIH~QG4U¨j\L,IFJHC�°
f�]gG�DÉCEP-JHZaG$¦N�xY¡ªQ¦,�xY f �)� � S d © ~SL,DÉv-CË®pJHmaIHGN��R�IHCgv¹L,I W CEO,PaCE��LNJTCgOQP¡CEDè�HL,v
ja]EC�u\G�UL
CEP½JTZaG�jaIHOef�G4DHD%ONxoL�cNL,]EL,PafMZaG�CEOQPbCE��L�JTCEO,P½CgP3JHZaGiZaCg~QZa] W PaOQPp°¸]ECEPbG�L,I¡G�]gG�f�JTIHO,DFJML�JTCEf
u\G4]EU�PaG�L,I�JHZaG¶�N�0	]læL,PbOpUaGo�{CEIFG,��@0f�]gOQmaU�O,x�fMZ\L,IF~QG,��UaIHC�x JTCEPb~-maPbUaG�I JHZaG�CgP Ê mp°
G�Pbf�G¶O,x�u\G4]EU_��CEPaUbmaf�G4D(G�]gG�f4JHIHCgf�L,]yjama]gDHG�D OQP�JTZaG�G�]EG4f4JHIHOeUaG�D4� k ZaG"f�L�JTZaOeUaG"CgD DHjb]ECgJ
CEPSJHO�IHG4f4JTL,Pa~Qma]EL,I*jbCEG�f4G�D4�bIHG�L,U'OQmbJ VSW DFG�j\L,IHLNJTG fMZ\L,PaPaG4]EDwONx´@ X R�^´��ñ MöÆ,�ZOsfMZbCEjaD4�
��O,IHv-L,]E] W �bJHZaG�DHL,v-G7L�cNL,]qL,PbfMZaG�IFG�DHmb]gJTD�CEP�v-G�L,DHmbITL V ]gG7CgPaUamaf�JTCgOQPaD{OQP�DFG4cQG4ITL,]w�ÏN°
§S��fMZ\L,PaPbG�]ED4�sDFO¹JTZ\L�J(OQPaG7f�L,P�JML,]gYº�tCgP�L-DFG�PaDFG,�_ONx�L,P �FCgv¹LN~QG"
¡O,x�JHZaG"L�cNL,]qLNPafMZaG,�
IHG4f�OQPbDFJTIFmaf4JTL V ]gG%O,¯t°·]ECgPaG¶�{CgJHZÈ~QOeOpU�IHG4DHOQ]gmbJTCgOQP_é�JHZaG¹IFG�|[maCEIFG�U¿z X n�O,x���°�Æ�Z[maPe°
UaIFG�U�	]l L,]gOQPa~�JTZaG UaCEIFG�f4JHCEOQP
O,x`JHZaG(L,PbOpUaG��{CEIFG Z\L,D V G4G�P%G�L,DHCg] W L,fMZaCgG4cQG4U_� X OQIFG
UaG�JML,Cg]ED�L V OQmbJ���@ QL°öD X9� R��*D(LNIHG(x}OQmaPbU�CgP4M ÆS¦�O��«�¬'&�¬-« Å�Êo¶ûÝ�Êo¶wÆ�¶w»oÞD¹Bß ¸º¹>Ãk»>¼p¶)Æ�î

k ZaG9maDHGO,x$�*ZaG�IFG�PaYNO�c3f4OQmaPSJTG4IHD¡x}OQI¡j\L,IKJTCEf4]EG%CgUaG�PSJHCgu\f�LNJTCgOQP¿L,PaU¿JTZaGjaIFCEPp°
f�Cgja]EG4D7ONxwJTZaG4CEI7OQj�G4ITLNJHCEOQP�Z\L�cQG%L,]EIFG�L,U W¾V G�G4P UaG�DFf�IFC V G�U=CgPÈDHG4f4JHCEOQP¿�e�óa�öa� X OQIFG
CEPpx}OQIHv-LNJTCgOQP�O,P¡JHZaG{CEPaG��
f�CEG4Paf�CgG�D�L,DFDHOef�CELNJTG4U¡�{C�JTZ¶JTZbG �*ZbG�IHG4PaY,O�c¡cQG�JTOQCgPa~$�{CE]g] V G
~QC�cQG�P9CEPDFG�f4JHCEOQPbD�Æp�ó
L,PaU�Æb�Ç¦p�«�¬'&�¬½Ó Å�Êo¶�í�Æ�°[»k³cÃk· Ýg°[²+¹\Æ7³c·á¶i¼p¶)Æá¾�í Ý�`basÁ

��@�Q maDFG�D'PaCgPaG�DFJTL,fMY[DO,xoLÈu\PaG °·DTLNv-ja]gCEPa~È��IHL,PaCEmbv%ªQ�*O,jaj�G4IMªNDFf�CgP[JHCE]g]qLNJHOQI
�wL,]gOQIHCgv-G�JTG�I��{C�JTZ��*L�cQG4]EG�Pb~,JTZ�DFZaCgx JHG�I IFG�L,UbOQmbJ���OQIHCg~QCEPaL,]E] W UaG4DHCg~QPaG�U MöÆS�ÙO:x}O,I�JTZbG
@(r�n¡G ®bjºG�IFCEv
G�PSJ*LNJ��Knbz��p��L,fMZ-DFJTL,fMY¡CED�DHm V °·UaC�ceCEUaG4U¹CEPSJHOoDFC�®¶JHO��*G4IHD�����L,fMZ
JTO��*G4I
Z\L,D$J·�ÉO�DFG�f�JTCEO,PaD��´IHG�L,U�OQmbJ�DHG4j\L,IHLNJTG4] W é�LòIHL,UaCELNJTCgOQP�]EG4Pa~,JHZaD-��òZ^�÷ � ]gOQPa~'G�]gG�f °
JTIFOQv-L,~QPaG�JTCEf{OQPbG,�pL,PaU'L7Æb�Ç§7L V DFOQIHjbJHCEOQP
]EG4Pa~,JHZaD$�ÏÆbÁÇ§)Ê í ��]EOQPb~7Z\LNUaIHOQPbCEf�L V DHO,I V G�I��
��L,fMZ�DHG�f�JTCgOQP�CgD$IHG�L,U¾OQmbJ VSW J·�*O�R X�k Dof�OQ]g]EG�f�JTCgPa~%]ECg~QZSJ(x}IHO,v J·�ÉO�]gCE~QZSJ$~QmbCEUaG4D
JTZaLNJwf4Odc,G�Iw]gG4x JwL,PaU%IFCE~QZSJ Ê L,PaY[DwO,x`JHZaG(DFG�f4JHCEOQPs�dc k �ÉO¶fMZ\L,IHL,f4JHG�IHCgDFJHCEf�x}G�LNJTmbIHG�DÉO,x
c7e 1hKyJL< �=X�X � R'6>:;Xq,-$'&t,+5#$�89*/.4N�1�$�:;&cRt*�X�R-$'&+S�JL3F$�6(,+5#$�R+3'J�.,+JL8�8L:;,-*�&=V Rk,-&c:�.UR-"U:;&+$�.43F1O%$�3':�Kk$�&+$�<4!43F$�< O21r&c:�<UJL:;,+J9*/.h<4:�K�:;N�$W,-*�:�89$'S�$�8�ED54J�3c5hR-$'S�$'&+$�891 !4.4<#$'&�K�JL.#$�<zJL.4<#$F�"%$�.4<#$�.43F$H*�Xa,+54$
R+J9N/.U:�8�*/.�,+54$HJLKk"U:�3F,\"%*/R+J9,+J9*/.W:�89*/.4Ny,+5#$GX]:�3F$M*�Xº,+5#$HR-,+:�3cn§^df(54:�<�,-*3F*�&+&+$�3F,\Xq*�&D,+54:;,["4&+*�O§89$�K��tKk*�&+$G*/. ,+54JLR(JL.WR-$�3F,+JL*/.g�2^hZ#^
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JTZbCED�UaG�cpCgf�G7L,IHG
È3PaG�L,IH] W CgUaG�PSJTCgf�L,]bIHG�DFj�O,PaDHG{JTO�fMZ\L,IF~QG�U¹L,PaU¡PaG4mbJTIHL,]\jaCEO,PaD[�(�}PaO,J�IHG4|[maCEIFG�U V[W
��@ Q[�

È3DFG�]gxq°¸f�L,]gC V IHLNJTCgOQP VSW v
G�LNDHmaIFCEPa~¶u\DFDHCEO,P�DFCE~QP\LN]��
��@�Q�maDFG�D
�(�*@ ^�x}OQIN����µ�DHG4j\L,ITL�JTCEO,P_�§�·P½jaL,IFJHCEf�mb]qL,I4�1CEP=JHZaCED"L,P\L,] W DFCED��(�*@(^
�*L,D*maDFG�U¹JHO�UaG�JTG4IHv
CEPaG�ZaO��¨v-L,P W jaCEOQPbD*L,IFG�]gOQDFJ�UambG�JTOoJTZaG �*ZaG4IHG�PbY,O�c%G4]EG�f�JTIFOQP
cQG�JTO%CgP�JHZaGoJHIHCg~Q~QG�I7�}DHG�G�DHm V DFG�f�JTCEO,P�Æb�öa�ÇÆQ��� k ZaCgD�CgD�jºOQDHDFC V ]gG7UbmaG7JHO-JTZbG7]gOQPa~QC�JTmp°
UaCgP\L,]ºDHG�jaL,ITLNJHCEOQP¹O,x`JTZaG�JTO��*G4I�CEPSJTO�G�]EG4f4JHIHOQv-L,~QPaG�JTCgf L,PbU%Z\L,UaIFOQPaCgf(DHG4f4JTCgOQPaD4� k ZaG
G�]gG�f�JTIHO,v¹L,~,PaG4JHCEf'DHZbOd�ÉG�IFD¹JTG4PaU JHO�Z\L�c,G�L�jbIHG�UbOQv-CgP\L,PSJ
f�OQPSJHIHC V mbJTCgOQP½x}IFOQv JTZbG
G�]gG�f�JTIHO,v¹L,~,PaG4JHCEf�DFG�f�JTCEO,P_�¶A(maG"JHO%JTZaG¶]gOd�BJTIHL,fMYiv�ma]gJHCEja]gCEf�C�J W CEP�JHZaG¶DHjºG�f�JTIHO,v-G °
JTG4I��aJHZaGo�(�*@(^J°öD�~,ITL,P[ma]EL,IHC�J W CgD�DHmH�
f�CgG�PSJ�JTO
L,DHDFOpf4CqLNJHG(JTIHL,fMY[D��{C�JTZ'JTO��ÉG�IHD4��_öi � � �"���
�i�Ù�"	�� £æ�7��� � �kj'����!1�4�����
	

k ZaG��@ Q�U\L�JML�L,f4|[maCEDFCgJTCgOQPÈJHIHCE~,~QG�I7Z\L,D V G�G4P½UbG�DHf4IHC V G4U½CgP=UaG�JML,Cg]ÉCgP½npG�f °
JTCgOQP��p�öa��.(maI{IFG�L,UaO,mbJ(LNPaU�UaLNJML
L,f�|[maCgDHC�JTCEO,P9D W DFJTG4v CED{UaG�DFf�IFC V G�UiCgP MöÆQò�O��É��@�Q
maDFG�U V ONJTZ¿�*@ X @�� ���*OQv
jambJTG4I"@ mpJTOQv-LNJTG4U X G�L,DHmaIFG�v
G�PSJ¡@ PbU½�*OQPSJTIHO,] �7LNPaU
© X � �}©�G4IHDTL X OeUama]gG���mbIHOef�L,IFUt�*DFJTL,PaU\L,IFUaD�� k ZaG4IHG$�*G4IHG�õ,òQ�"fMZ\LNPaPaG�]gD�IFG�L,UOQmpJ
ceCqL��*@ X @��¨L,PaU%L7cNL,IHCEL V ]EG{P[mav V G�IÉO,x`fMZ\LNPaPaG�]gDmlwIFG�L,U-OQmbJ*ceCELo© X � ��°·z�@ X n
���*@ ����z{G�L,UaO,mbJ*x}OQI�@ PaL,]EOQ~ X ma]�JTCgja]EG ®bG4U'npCg~QP\L,]q��� k W jaCgf�L,]g] W �eL V OQmbJ����Q�,�7fMZ\L,Pe°
PaG4]EDw�ÉG�IHG�IFG�L,UOQmbJ{jºG�I�G�cQG4P[J�� k ZbG k �p�aJTZaG$G�cQG�PSJ�DHf�L,]EG4IHD��pJTZaG ¥ �e� ¥ Æ¶L,PbU ¥ <� ÷
k A��*D'L,PbU¨@(A��*D���JHZaG¾�*ZaG4IHG�PbY,O�c×°óD9f�OQmbP[JHG�IFD"°w@ A��*D���L,PaU JHZaG��(�*@ ^B@ A��*D
�ÉG�IHG¹IHG�LNU=OQmbJoceCqL��*@ X @�� � k ZaG-DHCg]ECEf4OQP�@(A��*D��:JTZaG k �K�/�u���yL,PbUÈJTZaG-j\L,U LNPaU
DFJHIHCgj�fMZ\LNv V G4IHD��*G4IHG�IFG�L,UiOQmbJ VSW JHZaG�© X �¤��°�z{@ X n���@�x JTG4I�JHZaG-� �)� 
IHmaP_�tJTZbG
��°�z{@ X n9�*G4IHG"IFG�ja]EL,f�G4U VSW A$z{@ X n]MöÆp�"O�� k ZaG"DFj�G4G�U�O,x1JTZaG�A�@�À �ÏUaLNJML%LNf�|[maC�°
DHC�JTCgOQPt���*L,D7]gCEv
CgJHG�U VSW JTZbG%�*@ X @��0v-OeUama]gG�D4�_�{ZaCEfMZ�IHG�|[maCgIHG4U=L V OQmbJo�	_Doj�G4I
fMZ\L,PbPaG�]yL,PaUJTZ[maD�Æ¡v-D�jºG�I{G�cQG�PSJ��� fÜ.on�=@v"pw6_���c� �rq $s�.#$�!#,-&c*/.4RDXZ&+*/KÍ,+5#$o.P!43'8L$�:;&\O4&c$�:;n��!#"§R\JL.054:�<#&+*/.UJL3HR+54*�E�$'&cR<#*t.#*�,DN�*t!4.4.#*�,+JL3F$�<�OU!#,DJ�.4<4!43F$�b§RcR+J9*/.4R'^(f[54$�R-$�b§R+RcJ9*/.4R[3F*/.P,-&cJ9OU!4,-$H,-*y,+54$MKk$�:�Rc!#&+$�<R+J9N/.U:�8ò6�,+52!4Ra&cJLRcJL.#NDJ9,_,-*�:\89$'S�$�82,�1P"UJ�3':�8PXZ*�&i:�.
$�8L$�3F,-&+*/K�:;N/.#$',+JL3(3':�Rc3':�<#$(3':�!4R-$�<MOP1
<#$�3':�1"4&+*�<4!43F,+R@*�Xº:ut ÷ *�Xi,+5#$GR+:�K�$G$�.#$'&+N�1�^l <4!#$�,-*�I'$'&+*tR+!#"4"U&+$�R+R+J9*/.
� ÷ e $'Xq*�&+$k,+54$��)Os&c!4.�6v]M�oE�:�RG&+$'"U8L:�3F$�<sO210:�"U:�<�3�54:�K
Op$'&�6�OU!#,�,+5#$k.#*/Kk$�.43'8�:;,+!#&+$XZ*�&[,+5#$G&+$�R+,(*�Xa,+54$G5#*2<4*/R+3F*�"%$�R(E�:�R\.#*�,[3c5U:�.#N�$�<
�u�+,+54JLR>K
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�*@$nb�*@(A$�/MöÆ,§�Oº���w��z��=@ IHfMZbCgJTG4f4JHmaIHG�L,PaU7n W DKJTG�v �*OQv-jºOQPaG4PSJTD_x}OQI´L,P$@�U\L,jbJK°
L V ]gG�A$LNJML�LNf�|[maCEDFCgJHCEOQP$��PSceCEIFOQPav
G�PSJ �×�(L�UaCEDKJTIHC V mbJHG�U�v"ma]�JTCEjb]EG�°¸ja]qL�JHx}OQIFvÅIHG�L,]�°�JTCEv
G
U\LNJTL¡L,f�|[maCgDHCgJHCEOQP¹D W DFJHG�v UaG�cQG�]gOQjºG�U�LNJ��w��z��[�-�*L,D{fMZaOQDHG4P�L,DwJHZaG$f�O,P[JHIHOQ]sDHO,x JK°
�*L,IHGoL,PaU9Z\L,IFUb�*L,IHG$x}OQIwJHZaGo��@ ,¹A{@�À"�

k ZaG'A{@�À Z\L,IHUp�wL,IFG%CEPbf�]EmbUaG�U L9© X �¬CEPSJTG4IHIFmajbJ"v
OeUama]EG¹�w��n=z�� � §Q�Q§Qõ
°Ç�Ñ.�z � .N°��tL-rtL,DKJ��·P[JHG�]g]ECE~,G�PSJ��*OQPSJTIFOQ]E]gG�I��ar��K��x}OQI�DFZaOQIKJ¶���w�Énr��K��§Q�,Æ,a�\L X O�°
JTO,IHOQ]EL�òQ§Q�,S��DFCEPa~Q]gG'jaIHOef�G4DHDFOQI¶© X � V OSL,IFUt���ÉL,P ¥ R1°Kõp��¦Qª,§Q�i�ÉOQIHY[DKJMLNJHCEOQP½f�OQPe°
PaG4f4JTG4U JTO�JTZbG'r��K�0ceCqL���JTZbG�IHPbG4J���L,P�ñ�°¸JHG�IHv
CEPaL,]�L,PaU¿L,P½n k A ��npmav
v-C�J k L,jºG
A(IHC�cQG���JHO¹IHG4f�OQIFUiJTZbG�U\LNJTLb� k ZaG¡�Ñ.$z � .»�*O,ma]EU�LNf�f�G4jbJ(CgPajambJHD�x}IFOQvùJTZaG���@�Q
JTIFCE~Q~,G�IHDwL,PaU%JTZbGonbR�n'DKJML,IKJF°¸O,xq° V mbIHDFJ�L,PaU'G�PbUp°·O,xq° V maIFDFJ�L,PaU%JHITL,PbDFx}G�IwJHZaG�v?JTO¶JTZbG
r��K�=ceCqL(JTZaGw© X � V mbD�� k ZaG�r��K� ITL,P-�*@(na�*@(A$�ÈG�cQG4P[J V maCg]EUaCgPa~(DFO,x J·�wLNIHG{maPaUaG4I
CgJHD{Od�{P9.onS° � ª,ò,§Qh0OQjºG�IHLNJTCgPa~¡D W DFJHG�v L,PaUiZaL,U��,� X � O,x1JTG�v
jºOQITL,I W v
G�v
OQI W JHO
DFJHOQIHG(JHZaGo��@�Q¶G4c,G�PSJTD�UamaIFCEPa~¶JTZbG V maIHDKJTD4� � G4J·�ÉG�G�P�JTZaG V mbIHDFJHD��aJHZaG$U\LNJTL¶�ÉOQma]gU
V G��{IFCgJFJTG�P'JHO¡JHZaG7n k A JML,jºG,� k ZaG�v-L�®pCEv"mav?G4c,G�PSJ�ITLNJHGombPaUaG�I{PaO,IHv-L,]sIFmaPaPaCgPa~
f�O,PaUaCgJHCEOQPbDÉ�*L,D{L V OQmbJ$�d�N� ¥ �N�aL,PaU%JHZaG(J W jaCEf�L,]sDFCE�4G(O,x:L,P'G4c,G�PSJ{�wLND�¦d°�§�Y � � k ZaG
¥ R=�ÉOQIHY[DKJMLNJHCEOQP¹�*L,DwmbDHG�ULNDwLoua]EG�DHG�IKcQG4Iwx}OQI�JHZaG(rÉ�K� �aL,PaU-j�G4IFx}OQIFv-G4U¹JTZbG�JMLNDHY[D
O,x:IHmaP9f�O,P[JHIHOQ]´LNPaUG4cQG4PSJ(v
OQPaCgJHOQIHCgPa~a�
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�·P¹JHZaCEDÉfMZ\L,jbJHG�I���UaCgDHf4maDHD*JHZaG jbIHO V ]gG�v
DÉONx_JTZaG O,¯º°¸]ECgPaG�U\LNJTL"L,P\L,] W DHCED4é�L,f4f�G4jp°
JMLNPaf�G�f4OQIHIFG�f�JTCEO,P_�wJTIFCE~Q~QG4I-f4G�PSJTIHL,]EC�J W UaG4JHG�IHv
CEPaLNJTCgOQP_�wf4]EG�LNPa]ECgPaG�DFD%L,PaU¨G��
f�CEG4Paf W
O,x*j\L,IFJHCEf4]EG¡CEUaG4PSJTCguaf�LNJHCEOQP_�´LNPaUÈf4OQPaf�]gmaUaG¡�{CgJHZÈL9DHmav
v¹LNI W IFG4ceCEG���O,xwDFOQmaIFf�G�D7O,x
D W DKJTG�v-LNJHCEfoG�IHIFOQIHD�JTO
JTZaGoDHCgPa~Q]EG�j\LNIFJTCgf�]gG W CgG�]EUbD L,PbUiUaCgDFJTIFC V mpJTCEO,PaD����·PSJHIHOeUamaf4JHOQI W
UaCgDHf�mbDHDHCgOQP9O,x1jaL,IFJHCEf�]gG(CEUbG�PSJTC�u\f�LNJHCEOQP'ZaL,D V G4G�Pi~,CgcQG4PCEPDHG4f4JTCgOQPæ�p�ó§b���öÙô � �����$�i�1�"	��{� ���
�����$�������
	

�_DKJML,IKJy�{C�JTZ7L,f�f4G�jbJTL,Paf4G*f�O,IHIHG4f4JHCEOQP V G4f�L,mbDHGÉJHZaCED´CgD:L{jaIFO V ]EG4v��{ZaOQDFGÉDFOQ]EmpJTCEO,P
UaOeG�D�PaO,J�UaG4j�G4PaUiOQPJTZbGoCgPbx}OQIFv¹LNJHCEOQP¹jaIHG4DHG�PSJHG�U�CEP'JHZaG7IFG�DKJ�ONx1JTZbCED{fMZ\L,jbJHG�I4�Ñ.(P
JTZbG%O,JTZbG�I�ZaL,PaU_��L�jaIHOef�G4UamaIHG-JTO�UaG�JTG4IHv
CEPaG¡JTZaG-JTIHCg~Q~QG4I7f4G�PSJTIHL,]EC�J W �1IFG�jºOQIFJHG�U CgP
DHG4f4JHCEOQP/Æp�Â�p�bCEPScQOQ]�cQG4D L,P9L,f4f�G4jbJML,Pbf�Gof�OQIFIHG�f�JTCgOQP_�Ó�¬�®D¬�® z4»>¼%Æ�¹G´�Ão¸a¼%³c¹\» °[»o´Ù´k¶�{y»k³-¼%³c¹\»oî

k ZaG"JHO,JML,]´G4PaG�IF~ W g L,PaU¾L-JHZaIHG4G�°·UbCEv
G�PaDFCEOQP\LN]´c,G�f�JTOQI$O,x�v
OQv
G�PSJTmbv |¼�O,x�L
j\L,IKJTCgf�]EGN�1G4v-C�JHJTG4U=CEP=L,P=CEPSJHG�ITLNf4JTCgOQP_�1L,]EOQPb~��{CgJHZ=JTZ\L�J"j\L,IKJTCgf�]EGZ°óD7CEPSJTG4IHP\LN]É|[m\L,Pe°
JTmbvÙP[mav V G4IHD¶�}v¹LNDHD/l���fMZ\LNIH~QGN��DFjaCEP_�ºDFJHITL,Pb~QG�PaG4DHD4� V L,I W OQPiPembv V G4I��ºG4JHf�����f�L,IFI W
CEv
jºOQIFJTL,PSJ7CgPbx}OQIFv¹LNJHCEOQP¾L V OQmpJ7JHZaG¹U W P\LNv-Cgf�DoO,xwJTZbG¹CEPSJHG�ITLNf4JTCgOQP_� k ZaG-DHCEv
ja]gG�DFJ
�*L W JHOiLNP\L,] W �4G¡JHZaCED�CgPbx}OQIHv-LNJHCEOQP�CgD VSW maDHCgPa~�DKJMLNJHCEDKJTCEf�L,]�UaCgDFJHIHC V mbJTCgOQPaD$O,x*j\L,IFJHC�°
f�]gG�Dw�{C�JTZ'IHG4DHjºG�f�J�JHO"cNL,IHCgOQmaDwY[CEPbG�v-LNJTCgf�L,]tcNL,IHCEL V ]EG4D��pUaG�IFCgcQG4U'x}IHOQv CgJTD X CEPaYNO��{DHY[C
G�PbG�IH~ W °¸v-O,v-G4P[JHmav&x}OQmbIK°¸c,G�f�JTOQI7� g ±A|¼t� ��@ v
OQPa~¶DHmbfMZ�cNL,IHCEL V ]gG�D{L,IFG

È½JHITL,PaDKcQG4IHDHG7v-O,v-G4P[JHmav»¼<G o Ð ¼ SÎ « ¼ SK �
È½JHITL,PaDKcQG4IHDHG7G�PaG4IH~ W lXG o Ð ¼ SG « l S �
È½JHITL,PaDKcQG4IHDHG7Y[CEPaG�JTCEf$G4PaG�IF~ W ßZG o lXG_��l��
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È3IHL,jaCEUbCgJ W	E�o ���Q��]gP_�F� g « ¼ / ���a� g �i¼ / �H� �
È3jaDFG�maUbOQITL,jbCEUaC�J W Ä o ��]gP`� JML,P´�~})�Q�,�H���p�{ZaG�IFG�}"CgD���G�PbCgJTZ�L,Pa~,]EG,�

�¸J�CgD�L jºOQjama]EL,I1jaIHL,f4JHCEf4G*JTO$maDFGÑl���¼HGy� E L,PaU¡L,�4CEv"mpJTZ\L,]pL,Pa~,]EG�Ñ
CEPaDKJTG�LNU¶O,x:� g ±v|¼º���
V G�f�LNmaDHGCEP�JTZaG%x}OQIFv-G4I�DFG4J¡O,x{cNL,IHCEL V ]gG�D7JHZaIHG4G��wl9±�¼<G³±�Ñs��LNIHG'^`OQIFG�PSJT� °·CEPpc,LNIHCqLNP[J
�{CgJHZ¶IHG4DHjºG�f4J�JHO�JHITL,PbDH]qL�JTCEO,PaD�L,]gOQPa~ JHZaG���L�®pCED��Q�{ZbG�IHG�L,D E CgD�^`OQIHG4P[JH��°�JTITLNPaDFx}OQIFv-G4U
VSW L¡DHCEv
ja]gG$L,UaUaC�JTCgOQP'O,x1L¡P[mav V G4I��\DHO¡JTZaLNJ/¬ E CED{^`OQIFG�PSJT� °·CEPpc,LNIHCqLNP[J��

�·P j\L,IKJTCgf�]EG¡jaZ W DHCgf�D4��O,PaG¹maDFG�D"JHZaG%PaO,JHCEOQP�O,x{LiUbCg¯�G�IHG4PSJTCqLN]Éf4IHOQDFDK°·DFG�f�JTCEO,P=O,x
j\L,IKJTCgf�]EG jaIHOeUamaf�JTCEO,P9�
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V G4J·�ÉG�G�PÅJHZaGi]gCE~QZSJ¡~QmbCEUaG�L,PaU½JTZaG�jaZaO,JHO,JTm V G,��r\OQI¡JTZbG�DHG�DH]ELNJTD¡JTZaG9DHG4j\L,IHLNJTCgOQP
V G4J·�ÉG�G�P�JHZaG�jºG�UbG�DFJTL,]:L,PaUiJHZaG-� X ��R¨j�G�L,Y'�wLND DHO¹DHv-L,]E]_JHZ\LNJ�JTZaG W v
CE~,Z[J{O,Pa] W
�Ku\IFG"
=jaL,IFJ¹O,x(JTZbG�JTCgv-GN�¢@ X OQPSJTG��wL,IH]gO�CgPaG,�
f�CgG�Paf W f4OQIHIFG�f�JTCEO,PÅjaIHOef�G4UamaIFG ©
�*L,D¡maDHG4U3JTO¾f4OQIHIFG�f4J¶x}O,I"JTZ\LNJ����¸J¡�wLND V L,DHG4U3OQP¿G��-f4CEG4Paf W v
OQPaC�JTOQIFCEPa~�f�L,IFIHCEG4U
OQmbJ�O,¯t°·]gCEPaG$IFmaPp° V[W °¸IHmaP_� k ZaG�G��
f�CEG4Paf W O,x1DHmaDFj�G4f4J fMZ\L,PaPaG4]ED�CEP�L
jaL,IFJHCEf�mb]qL,I�IFmaP
�*L,D¶f�L,]gf�ma]ELNJTG4U VSW f4OQv
j\L,IHCgDHOQPÈO,x{CgJHD V CgP=f�OQPSJHG�PSJ¶�{CgJHZÈJ·�*O¾PaG4CE~QZ V OQIHCgPa~iO,PaG�D4�©'<4!#$�,-* q JL3c5U:;$�8 q !#&+&c:�1
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k ZaG7Pembv V G4I O,x1JTITLNfMYeD CEP�L-IHmbPi�*O,ma]EU V G7IHG�f4OQIHUbG�U_� k ZaG�O�c,G�ITLN]E]yG,�
f�CgG�Paf W ONx�L
fMZ\L,PbPaG�]�JHZaIHOQmb~QZaOQmbJ$LDFG�IFCEG�D$ONxÉIFmaPaD$maDFG�U�CEP�JHZaG¡L,P\L,] W DHCED��*OQmb]EU V G¶f�L,]gf�ma]ELNJTG4U
L,D¶L9�*G4CE~QZSJTG4U¿L�cQG�IHL,~QG'G��-f4CEG4Paf W � k ZbG¹JTO,JTL,]�]EOQDFD�O,x{G��-f4CEG4Paf W UamaG%JTO�JTZaG%DF]qLNJ
v-L,]gx}maPbf4JTCgOQP��*L,D�O,xÉJTZaG
OQIFUaG�IoO,x*x}G��ôj�G4IHf4G�PSJ�� k ZaG-DTL,v
G¡jaIHOef�G4UamaIFG¹f�O,IHIHG4f4JHG�U
x}OQIwJHZaG��FUaG�LNUL
-DF]qLNJHD��

Ó�¬�®D¬� `�¸º¸º¶wË
¼p°[»o¸º¶ú¸º¹\Æ�Æ�¶)¸a¼%³c¹\» È�¹\Æj¼%Êo¶»o¹>»�¶2³+´k¶w»>¼�³�{�¶)´ ¼%Æ�°(¸7ÞGî
�·PÈJHZaG-JTL,DHY�O,xwu\PbUaCEPa~9JTZaG-f�G4P[JHITL,]gCgJ W O,xwJHZaG¹jbZ W DFCEf�D7JTIHCg~Q~QG4I7DFG4JHJHCEPa~,D'�ÏUbCEDK°

f�mbDHDHG4U¾CEP�DFG�f4JHCEOQP Æb�Â�,���tJTZaG"jbIHO V ]gG�v O,x�O V JML,CgPaCEPb~ �������SÄO,x�JHZaG�DFj�G4f4JTIFOQv
G4JTG4I
x}OQI-f�OQv
j\L,IFCEDHO,P �{CgJHZÅJTZaG¾neC j\L,U�LNIHITL W L,IHO,DHG,� k G�fMZaPbCEf�LN]E] W �wJTZaG�DFOQ]EmpJTCEO,P3�*L,D
xÏL,f4CE]EC�JMLNJHG�U VSW JTZbG¾�Ï|[maC�JTG%LNIFJTC�u\f�CEL,]�¯Â��JHIHCEfMY�O,x�L,DFDHCg~QPaCEPb~�LijaCgOQP=v-L,DHD�JHO�G4c,G�I W
j\L,IKJTCgf�]EGÉIHG4~SL,IHUb]EG�DFD�O,xtCgJHD�CEUbG�PSJTC�J W �,JHZaG�P¶uaJFJTCEPb~(JTZaGwDFO�O V JMLNCEPaG4U§�êßZG×
$UaCEDKJTIFC V mbJHCEOQP
VSW JTZaG
v"ma]�JTC�JTG�v
jºG�ITL�JTmaIFG�x}OQIHv�ma]qL Æp�g�d¦'L,PbUÈG�®eJHITL,jºOQ]qL�JTCEPb~ c x}OQI�G�cQG�I W DHG4JFJTCgPa~
x}IHO,v»¼HG o �"JTO$¼HG o«Ê JHO-~,G4J0�����J�SÄº�

Ó�¬�®D¬-ì z4· Ëm¶wÆ�È�¶)¸a¼%³c¹\»oî ¹DÈÖ¼%Êo¶ °(¸º¸º¶wË
¼%°[»o¸º¶ ¸º¹\Æ�Æ�¶)¸a¼%³c¹\» °[»o´¼�Êo¶ú¶�Ë�¶)¸a¼pî ¼%Êo¶wÆ�¶)¹DÈ
A(maGoJTO%CgP\L,f�f4maITLNf�CEG4D O,x�OQmaI Y[PaO��{]gG�Ua~QG�O,x�JTZbG"~QG�O,v-G�JTIHCgf�L,]`jºOQDFCgJTCgOQPaD�O,x�JTZbG

G�|[maCgjav
G�PSJ*CgP
JHZaG ZaL,]E]tL,PbU¹O,x�JTZaG�v¹L,~,PaCgJHmaUaG{L,PaU-f�OQPpu\~QmaIHLNJTCgOQP-ONx_JTZaG�v-L,~QPaG�JTCEf
u\G4]EU_�yJTZaG-L,f�f4G�jbJTL,Paf4G%f�OQIFIHG4f4JTCgOQP�CEDoCEv
j�G4IFx}G�f�J����¸J7CED�]gG�DHD7IHG4]ECqL V ]EG"O,P�JTZbG¹G�Ub~QG�D4�
k W jbCEf�LN]E] W ���{ZaG4P¾]EOeOQY[CEPa~¹LNJ$G�C�JTZaG4I\�����J� E OQI�ßZG�DHjºG�f�JTITL¹x}IFOQv L%DHCEPb~Q]EG7DHG4JFJTCgPa~
�{CgJHZ�DHm<�-f4CEG4P[JH] W u\PaG V CgPaPaCgPa~%OQPaG7DHG4G�D�j�O,CEPSJTD�OQP�JTZaG�G�Ua~QG4D$O,x�L,f4f�G�jpJML,Paf4G"JTZ\L�J
UaG�cpCELNJTG�DHZ\L,IFja] W x}IHO,v JHZaG"O�cQG4ITL,]g]1j\L�JHJTG4IHP_� k ZbG�DHG¡jºOQCEPSJHD v"maDKJ$PaO,J V G�CEPaf4]EmaUaG4U
CEP¿JTZbG�u\Uambf�CqLN]�f4mbJ¹L,IHG�Lb�x� @ÙDHZaL,IHj3PaOQPp°¸f�OQPaDKJML,Pbf W O,x\�����J� E �*CgPaf�O,PaDHCgDFJTG4PSJ
V G4J·�ÉG�G�PiUaCg¯�G�IFG�PSJ{DHG�JHJTCgPa~QD4�a�*OQmb]EU9CEPaUaCgf�LNJHG JTZaLNJ�L¶�{IFOQPa~����wlXGs�É�*L,D�mbDHG�Us�

@ f4f�G4jbJML,Pbf�G�f�O,IHIHG4f4JHCEOQP�JHO JTZbG�lXG-OQI�¼HG
DFj�G4f4JHITL(CEPbf�]EmbUaG�D:CEPbx}OQIFv¹L�JTCEO,P7L V OQmpJ
DHZaL,j�G¹O,xwJTZbG �����J� E UaCEDKJTIFC V mbJHCEOQPs� k ZbG�IHG�x}OQIHG%L,P W mbPaf�G4IFJMLNCEPSJ W CgPÈJTZbG �����J� E
DHZaL,j�GÉIHG4DHma]�JTD1CgP�LNP�maPaf4G�IKJML,CgP[J W O,xaJHZaG�DH]EO,j�GN���·P�|[m\LNP[JHCgx W CEPb~�JTZbG*maPaf4G�IKJML,CgP[J W �,JTZbG
u\IFDFJÉDFJTG4j¹�*L,DÉJHO7UaG4IHC�cQG�JHZaG�G�IHIFOQI�jaIHO,j\L,~SLNJHCEOQP¡xÏL,f�JTOQI�JTOof�O,P[c,G�IKJwJTZaG�maPaf4G�IKJML,CgP[J W
O,xwJHZaG �����J� E �{CgUbJTZ�CEPSJTO�mbPaf�G4IFJMLNCEPSJ W ONxwJTZaG¹CEPScQG4IHDHG¹DH]EO,j�G��o�0�$UaG4DHf�IFC V G¹JTZbG
�����J� E �{C�JTZ�L'l�L,maDFDHCEL,Pi�{ZaOQDFG"�{CEUbJHZ@�{UaG�PbO,JTG VSW ëÍÌ1� X ���wLND(IHmaP��{C�JTZiJ·�ÉO
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�{CEUpJTZaD�O,x:CEPajampJ9�����J� E éJëÍÌ � o �QÁ��7L,PaU¶ëÍÌ S o �bÁÇ¦p� k ZbG�DH]gOQjºG�D��*G4IHG7G�®eJTIHL,f4JHG�UCEP-JTZaG J·�ÉO¡f�L,DFG�D{L,PbU'f�OQv
j\L,IFG�U_�eJTZaG$G4IHIHO,IK°·jbIHOQj\LN~SLNJTCgOQP-xÏLNf4JTO,IÉ�*L,Dwx}OQmaPaU%JHO V G l
�)���J�ÃÎ o �����wëÍÌ � �����"��ëÍÌ S �H�b�a�wëÍÌ � �åëÍÌ S �

�¸JwCgD é1x}O,I*§¶l$G4©$ªNf ZbCE~QZ¹L,Pa~Q]gG,é�� ¦Q� i ��µ
�px}OQI�¡l$G4©�ª�f ZaCg~QZ%L,Pb~Q]EGNé��7�,�dõ i ��µ-�
k ZaGÉjaIHO V ]EG�v ZbOd�ÉG4c,G�I�CgDyJHO fMZ\L,IHL,f4JHG�IFCE��G�JTZaGÉmaPaf4G�IFJTL,CEPSJ W O,x\O,maI:Y[PaO��{]gG�Ua~QG*O,xaJTZbGÎê� k ZbCED1ZaL,D V G�G4P"UaOQPaGÉCEPoJTZaG�x}OQ]E]gOd�{CgPa~7�ÏDFOQv-G��{Z\LNJ�L,I V C�JTIHL,I W ¯Ç�o�*L W éÉ�`DTL W JTZ\L�J
�{CgJHZ9�HÆZë]
"� �)� �Çõ)Y¡�´f4OQPbu\UbG�Paf4Gw]EG�cQG�]��NJHZaG�l�L,maDFDHCqLNP7Y�L,OQP&�����J� E UaCgDFJTIFC V mpJTCEO,P7Z\LNDÎ j\LNITL,v
G4JHG�I V G�J·�*G4G�P'�p�Ç§oL,PaU��Q�ób� � ÷ k ZaG�P_�pOQPaG{f�LNP¹UaG4IHCgc,G LNPaU-jbIHOQj\LN~SLNJTG{JTZbG
�4�äë#
¶maPaf�G4IFJTL,CEPSJ W � k ZaG�IFG�DHmb]gJTCgPa~"maPbf�G�IKJML,CgPSJ W CEP%JHZaG$CEPScQG4IHDFGoDF]EOQjºG(f�L,P V G(x}OQmbPaU
CEP k L V ]EGa���Q�F�¸J¹UaO,v-CgP\LNJTG4D¶JTZaGJTO,JTL,]�D W DKJTG�v-LNJHCEf9G�IHIFOQI��ÉG4c,G�P JHZaOQma~QZ3DHv-L,]E]gG�I
L,UaUbCgJTCgOQP\L,]�maPaf4G�IFJTL,CEPSJHCEG�D{LNIHG�j�O,DHDHC V ]EG$UbmaG$JTO¡O,JTZbG�I{DHOQmbIHf�G4D��Ó�¬�®D¬'Ï Ý�¹\²c²�³c·á°�¼p¹DÆ0¶PÆ�¶B²+°�¼p¶w´ÌÃk»o¸º¶)Æp¼%°[³c»>¼�³+¶)î

A(maG�JTO�JHZaG�f�IHmbf�CqLN]SIHOQ]gG�ja]qL W G4U VSW JHZaG�DHCEPb~Q]EG °·fMZ\L,PbPaG�]e�*ZaG4IHG4PaY,O�coUaG4ceCgf�G�D4�,JTZbG
fMZ\L,IF~QG�U¡JTIHL,fMY¶v"ma]�JTCgja]ECgf�CgJ W ZaL,D�JTO V G�YNG�jbJÉ]EO������·P
jaIFG�j\L,IHLNJTCgOQP"x}OQI�JHZaG/Óeæ V G�LNv��
JTZbG¶PaG�G4U�O,x�]gCEv
CgJTCgPa~¡JTZaG¶DFj�G4f4JTIFOQv
G4JTG4I"°öDoL,f�f4G�jbJTL,Paf�G¡CgP�JTZaG¶]gOd�¤¼HGÈDHG�JHJTCgPa~%�*L,D
IHG�L,]ECg��G4U_� k ZaG"jaIFO V ]EG4vù�wLND(DHOQ]�cQG4U VSW CgPaDFJTL,]E]gCEPa~¡L-JHmaPa~QDKJTG4P�L,]E]gO W � � �xY � ��òxY
��C��t�Y �*mt��f4OQ]E]gCEv-LNJTO,I��"�$jHL��{Db
[�{CgP�JHZaG�v-L,~QPaG�JTCgfofMZaL,PaPaG4]1O,x:JTZaG7DHjºG�f4JHIHOQv
G4JHG�I4�
V G4J·�ÉG�G�P�A"��L,PaU9À"�¡�}DHG4G7r:CE~a�¿�e�g�d� �Ý.(IHCEG4PSJMLNJHCEOQP-O,x´JTZaG(f4OQ]E]gCEv-LNJTO,I�f4OQIHIFG�DFj�OQPbUaD
JTO'JHZaG
x}Oef�mbDHCEPb~9DFG4JFJTCEPb~�LNPaU�CgD�ZaOQIHCg��OQPSJTL,]�CEP�JHZaG¡DHCEPb~Q]EG4D$U\LNJMLp�;�·P�OQIFUaG�I$JTO9f�mpJ
O,¯9JTZaG�JML,Cg]ED�O,x`JTZbG(j\L,IKJTCEf4]EG�UaCEDKJTIFC V mbJHCEOQP
�{ZaG�IFG JTZbG(j\L,IKJTCEf4]EG4D*v
OQv-G4PSJML7v
CE~,Z[J V G
LN¯�G�f�JTG�U V[W CgPSJTG�IHL,f4JHCEOQP¾�{CgJHZ�JHZaG¹f4OQ]E]gCEv-LNJTO,I��_L9f�mbJ7OQP�JTZaG¡cQG4IFJTCgf�L,]�f4OQv-jºOQPaG4PSJ
O,x�v-OQv
G�PSJHmav�¼LK�ZaL,D V G�G4P L,jbja]ECgG�U_� k ZaG k � z k ^´�/M S��O�° V L,DFG�U X OQPSJTGÈ�wL,IH]gO
DHCgv"ma]ELNJTCgOQPÈL�cNL,Cg]qL V ]gG¶UamaIFCEPa~�v W �ÉOQIFYÈOQPÈJHZaG%DFCEPa~Q]gG�D�L,P\L,] W DFCEDomaDHG4U JTO�UaG�ceCqLNJHG
x}IHO,vBJHZaG�G�®pjºG�IHCgv-G4PSJML,]pU\LNJML(CgP¶CgJHD�jaIHG4UaCEf�JTCgOQP"O,xtJTZbG�j�G�L,Y�jºOQDHC�JTCgOQP"CEP�¼LK,�,DHZaC�x JTCEPb~
CgJ¹CEP JHZaG�jºOQDHC�JTCgc,GiUaCgIHG4f4JTCgOQP VSW

¢
�p�Â¦ X G4©�ª�f,���
DKJTmaUbCEG�U¨UbG�jºG�PaUaG4Paf�G�O,x�JTZbG

L,f4f�G�jpJML,Paf4G¡f�OQIFIHG�f�JTG4U �����J� E O,x�cNL,IFCEOQmbD(j\L,IKJTCEf4]EG4D OQP�JHZaG"jºOQDHC�JTCEO,PiO,xÉL%P\L,IFIHO��
¼LKÉ�{CEPaUaO����[CEP"�{ZbCEfMZ¶JTZaG{DHL,v-jb]EG�D:�*G4IHG{f�OQ]g]EG4f4JTG4U_� k ZbG�DF]ECgUaCEPa~��{CEPaUaO��3f�mbJ�DKJTmaU W
DHZbOd�ÉG�U�JTZ\LNJ��yL,DoJHZaG¶�{CEPaUbOd�êDH]ECgU�JTO��wLNIHUaD�JTZaG¡PaG4~SLNJHCgcQG�¼LK��´JTZaG �����J� E �ÉOQma]gU
CEPbf�IHG�L,DHG¡UambG
JHOJHZaG �FG�v
jbJHCEPaG4DHD�
9O,x X �»LNf�f�G4jbJMLNPaf�GN�1PaO,J V LN]qL,Paf4G�U¾OQmbJ VSW JTZbG
U\LNJTLb�:rtO,I´JHZaG*jºOQDFCgJTC�cQG`¼LK��QLNP"L V PbOQIHv-L,]SUaG4f�IHG�L,DHG��*O,ma]EU V G�O V DFG�IFc,G�U_�J�·P V G�J·�*G4G�P
JTZbG�DHG{J·�ÉO�IHG4~QCEv
G�D4�[L$P\L,IHIFO��¨��OQPbG�ONx_IHG4]qLNJHCgc,G�CEPaUaG4j�G4PaUaG4Paf�G�O,x������J� E OQP¶JTZaG�¼LK
f�mpJ�jºOQDFCgJTCgOQP'�*O,ma]EU V G$x}OQmbPaU_�*npmafMZ�L V G�Z\L�ceCEOQmbI��}DHG4G�r1Cg~a�\Æb���d�wCED�fMZaL,ITL,f�JTG4IHCEDKJTCgf
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r1Cg~QmaIHGiÆb���QéÈ��PaUaG4IHDFJTL,PaUaCgPa~=JTZbG�f�OQ]g]ECgv¹LNJHOQIK°¸IHG4]qLNJHG�U maPaf4G�IKJML,CgP[J W CEP JHZaG�L,f4f�G4jp°
JMLNPaf�G °·f�O,IHIHG4f4JHG�U%jaCgOQP �����J� E � k ZaG�ZbOQIHCg��OQPSJMLN] V L,IHD�DHZaO��¨JHZaG G ®pJHG�PSJwONx_JTZaG{u\Uame°
f�CEL,]_¼LK"�{CgPaUaO���maDFG�U_�X�·P�JTZbCED�ja]EONJ��´O,JTZbG�I�f�OQIFIHG4f4JTCgOQPaD��*G4IHG
ub®pG�U=L�JoJHZaG¡c,LN]EmaG4D
JTZbG W Z\LNU9�{ZaG4P�JHZaG�DFJTmbU W �wLND�mbPaUaG�IKJML,YNG�P_�

O,x1DHCgJHm\LNJHCEOQPaDw�{C�JTZ9L¡v-CgDHja]EL,f�G4U�LNf�f�G4jbJMLNPaf�GN� k ZaGoIHG�v
G�U W CEDwJTO-L�cQOQCgUiLNP W ONx1JTZbG
G�Ub~QG�D4� VSW ]ECEv
CgJHCEPa~�JTZaG�L,f�f4G�jbJTL,Paf4G JTOoJTZaG�v-CgUaUa]EG��4OQPaGN� k ZaGÉ¼LK{IHL,Pa~QG4D*DFO�fMZaOQDFG�P
L,IFGo]gCEDKJTG�U'CgP k L V ]EG�D�Æb�Çõ¶L,PaU�Æb� � �
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Negatively charged hadrons, Pb+Pb
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//4PI+HI

ANTI-C2/C2 vs UCHAD/UCEM
¢

ratio of integrals 1.10396+-0.00863576
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SPS PbPb 158AGeV/c NA44
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NA44 PbPb 158 AGeV/c, 6 to 10% central
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